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Executive Summary 
Benchmarking approaches to baseline setting under international carbon market mechanisms have 
been discussed over the last 20 years in the context of the Clean Development Mechanism (CDM), 
Joint Implementation (JI) under the Kyoto Protocol and the voluntary carbon market (VCM). They have 
been applied in a subset of methodologies approved under these markets. We assess the appropriate-
ness of benchmarking for the Article 6.4 mechanism (A6.4M), the baseline and credit mechanism es-
tablished under the Paris Agreement (PA). We particularly look at the ‘best available technology’ (BAT) 
approach to baseline-setting, which is a sub-category of benchmarking approaches comparable to per-
formance-based benchmarking. So far, there is limited experience with BAT-derived benchmarks in 
international carbon markets. Principally, such benchmarks can support the host country in its NDC 
implementation, as a more stringent baseline increases the share of mitigation outcomes accruing to 
the host country. 
A key aspect that needs to be carefully considered in BAT approaches is the differentiation between 
‘technology’ and ‘technique’, with the latter including operational practices. If one wants to include for-
estry and agriculture sectors, a ‘Best Available Technique’ (BATq) approach is necessary but in other 
sectors restricting the definition to technologies is more stringent  
The process of defining BAT/BATq can help the host country to better understand technological devel-
opments at the national level, including their mitigation costs when conducting BAT assessments, thus 
enhancing national capacities in climate policy. Through strengthening data gathering processes, the 
host country can also enhance its MRV system of mitigation actions, leading to improved transparency. 
Most importantly, BAT/BATq-derived benchmarks can be aligned with long-term low emission devel-
opment strategies (LT-LEDS) and their decarbonisation pathways and help to increase national miti-
gation ambition levels. BAT/BATq-derived benchmarks thereby offer opportunities to better align base-
line setting in crediting mechanisms with implementation of host countries’ NDCs, as a larger share of 
mitigation remains in the host country. BAT/BATq-based baselines can lead to a shift of host country 
emission credit generation strategies from promoting low cost towards middle- and high abatement 
cost measures harnessed through international carbon pricing instruments. This could effectively avoid 
overselling of mitigation outcomes by the host country and contribute to closing the ‘ambition gap’ that 
characterises current NDCs.   
Ongoing negotiations on the draft rules, modalities, and procedures (RMP) of the A6.4M suggest that 
baselines in this mechanism will be set below business as usual (BAU) to ensure that activities con-
tribute to NDC implementation of the host country and facilitate higher ambition in the future. If this 
approach is retained, BAT may become a relevant approach for the A6.4M, whereas existing baseline 
setting approaches under the CDM based on the BAU principle will need revisions to be made ‘fit for 
Paris’.  
In this study, we define a benchmark as a reference against which an output is compared. Key aspects 
for the determination of a benchmark include the level of aggregation for which the benchmark is cal-
culated and whether the comparison group is determined based on institutions, activity types or tech-
nology types. In the case of a performance-based benchmark, a specific percentile of the comparison 
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group’s best performers is chosen, while a BAT-derived benchmark is determined by a technology 
deemed best (or at least better than average) in a specific sector or sub-sector. The stringency of a 
benchmark is thus always based on a policy decision. Greenhouse gas emission trading schemes have 
used performance benchmarks widely for free allocation to trade-exposed industries, while they have 
only been used for certain sub-sectors in baseline and credit schemes. A BAT-derived benchmark is 
not necessarily more stringent than a performance-based benchmark. A performance benchmark set 
at the 30th percentile is likely to be less stringent than a BAT, if the latter is defined to be a recently 
matured best class of technologies in a sector, whereas a 10th percentile benchmark is probably more 
stringent than a BAT defined as the best available technology not entailing excessive costs (BAT-
NEEC). However, the BAT approach is more linked to actual performance of a technology than the 
choice of a percentile of technology performance.  
Zooming into the definition of BAT/BATq, ‘best’ usually refers to the top-performing technologies or 
techniques and ‘available’ defines the level of aggregation or geographical scope. The latter term in 
particular plays an important role in the potential acceptance of a BAT-derived approach by Parties 
with a lower level of development and the impact of domestic industries. To date, BATq as a bench-
marking approach has found application in selected multilateral environmental agreements, including 
the Stockholm Convention on Persistent Organic Pollutants and the Minamata Convention on Mercury. 
A mix of BAT and BATq has been used in (supra)national environmental policy in the EU and in large 
economies like China, New Zealand, Russia, South Korea, and the US. In these contexts, ‘best’ has 
been defined as achieving a high general level of protection of the environment, going beyond GHG 
emissions. The definitions of ‘available’ range from accessibility of the technology/technique to a spe-
cific operator, the technology being produced within the jurisdiction to the technology being generally 
economically and technically viable in the jurisdiction. The narrower the definition of what is available, 
the less stringent the benchmark will be. Discussions about such definitions are highly politicised and 
will be pivotal for the acceptance of the BAT/BATq approach in the context of the ongoing Article 6.4 
negotiations. The definitions then applied by the A6.4M Supervisory Body will also be key in determin-
ing the stringency of the approach and the robustness and integrity of the emissions credits issued by 
the mechanism (called Article 6.4 emission reductions, A6.4ERs).  
Experiences from BAT/BATq applications in the contexts of international conventions, national regula-
tions and ETSs show that the identification process of what constitutes BAT/BATq in a sector and 
region can be a lengthy exercise taking between 1-6 years, depending on the sector and the scope of 
the exercise. Therefore, the establishment of an efficient governance process for determining 
BAT/BATq is required. A key challenge to the process is the availability of disaggregated data on ap-
plied technologies in some (sub-)sectors, especially in industry contexts with a high degree of compe-
tition. The success of some industry-led initiatives in cement, steel, and aluminium in calculating and 
publishing performance levels shows that it is possible to overcome this challenge as long as anonymity 
of specific entities is protected. It must be noted that the process of determining BAT/BATq for carbon 
market engagement offers high synergies with collecting data and information required by governments 
when developing climate policy instruments and preparing, updating, and tracking implementation of 
their NDCs. 
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Under JI, BAT-derived benchmarks were applied for some projects focusing on the reduction of nitrous 
oxide (N2O) from nitric acid production. The proposed revised JI guidelines (which were not approved 
in the end) aimed at striking a balance between host country ownership and international oversight in 
developing standardised baselines, including benchmarks. Under the Joint Crediting Mechanism 
(JCM), operated by the Japanese government, BAT-derived benchmarks have been applied exten-
sively. Our analysis of benchmarking in baseline and credit schemes shows that some schemes intro-
duce high-performance benchmarks which are similar or even equal to a BAT/BATq approach in terms 
of their stringency. Under JI, host countries were pushing for more stringent baselines, while in some 
CDM projects, it was an industry stakeholder striving for a more stringent BAT to preserve competitive 
advantage.    
In the ongoing Article 6.4 negotiations, some Parties are supporting a broad-based application of BAT-
derived benchmarks under the A6.4M. However, other Parties, especially developing countries, fear 
that identifying foreign technologies as BAT may lead to an imposition of specific technologies and a 
reduced scope to generate mitigation outcomes with domestically available technologies. A broader 
BATq approach may alleviate these fears, but also generate the risk that the approach becomes less 
stringent as inefficient operational and managerial practices are declared to be the best available in a 
specific context. For an agreement to be reached, Parties to the Paris Agreement need to develop a 
common understanding of the concept’s applicability and underpinning definitions. It is important to 
recognise that a BATq-derived benchmark or performance benchmarking in general may not be the 
most appropriate option for all sectors. There is thus a need for carrying out an assessment under the 
work programme to clearly determine which sectors and sub-sectors should apply performance bench-
marks or whether approaches based on projections of emission pathways would be more appropriate 
to ensure environmental integrity.  
Our study explores different options how to include BATq in the Article 6.4 RMPs, including having it 
as a choice, determining BATq as a default approach or considering BATq as a sub-type of perfor-
mance benchmarking. While we recognise that the RMPs must allow for the implementation of a broad 
range of activities, we caution against granting stakeholders too broad flexibilities in selecting the most 
convenient baseline-setting approach, as this will result in a lack of harmonisation, even among the 
same type of activities being implemented in the same country or region and jeopardize environmental 
integrity. 
In the approval of baseline approaches, the Supervisory Body (SB) of the A6.4M should act as a facil-
itator and guardian of host countries’ interests in terms of achieving their NDC and LT-LEDS and sup-
port them in setting BATq-derived benchmarks to meet the outlined rationales.  
To promote a wide-spread adoption of BAT/BATq-derived benchmarks in A6.4M activities in sectors 
where they are the most appropriate and stringent option, some key challenges must be overcome. 
This relates most importantly to reducing the upfront costs of the BAT/BATq determination process, 
building host country capacities regarding choosing benchmarks and collecting the necessary data and 
finding solutions to appropriately deal with confidentiality of private sector data. We make the following 
recommendations to address these challenges: 
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• In the A6.4M RMPs, the term ‘available’ should be defined as representing the ‘most effective 
and advanced technologies or techniques, as appropriate, used under economically and tech-
nically viable conditions in a given country or regional context, that are reasonably accessible 
to the economic actors in that context’. This definition of ‘availability’ must accommodate con-
cerns of developing countries that BAT/BATq is not determined within a specific context but 
imposed at a global level. 
• The costs of BAT/BATq determination processes should be reduced through the promotion of 
standardisation and the allocation of a part of the administrative share of proceeds (SOPs) by 
the A6.4SB to finance costs incurred in host countries. Therefore, further technical work should 
be mandated by Parties to the UNFCCC Secretariat to develop a standard process for BAT 
determination. Besides, the UNFCCC Secretariat should be mandated to take on preliminary 
cost estimations and identify options to fund the process through SOPs. 
• Capacity building programmes for host countries in the context of the A6.4M should be pro-
moted, including concrete guidance and tools, and should go beyond ad-hoc workshops for a 
limited number of staff. Capacity-building activities should increase the host countries’ capaci-
ties in a broader sense and strengthen awareness of the synergies of a BAT/BATq identifica-
tion process for carbon market activities with overall NDC planning and implementation. 
• Technical experts should be trained through the UNFCCC Regional Collaboration Centres to 
undertake data collection for BAT/BATq assessments across sectors at the regional level to 
ensure enhanced transparency. Designated Operational Entities (DOEs) should be trained and 
certified to verify the data. Specific protocols to deal with confidentiality of sensitive data must 
be developed. 
Further recommendations regarding the potential governance of BAT/BATq-derived benchmarks under 
the A6.4M include:  
• The UNFCCC Secretariat should develop a standard process for BAT/BATq determination in-
volving the host country government, activity participants, technical experts and DOEs, as well 
as the A6.4SB and its support structure. 
• The A6.4SB should be mandated to: 
o develop guidance and procedures for BAT/BATq assessments and updates in different 
sectors. 
o identify and collaborate with relevant international organisations and entities (as rele-
vant) and include BAT/BATq-related requirements and tasks in the accreditation pro-
cesses of DOEs. 
o either assess BAT/BATq-derived benchmarks submitted by individual or groups of host 
Parties or develop such benchmarks upon request by the host country. 
o identify and promote synergies of BAT/BATq determination processes with NDC plan-
ning and update processes; and 
o check for consistency of reported information on performance data or national inven-
tory data in biennial transparency reports (BTRs) and information reported in method-
ologies and assumptions in submitted Article 6.4 activity registration requests. 
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1. Introduction: Context and objective of the study 
Article 6 of the Paris Agreement (PA) comprises two modes of market-based voluntary cooperation to 
implement and raise Parties’ ambition in their nationally determined contributions (NDCs): Article 6.2 
cooperative approaches and the Article 6.4 mechanism (A6.4M). The A6.4M has the objective of de-
livering emission reductions and removals and promoting sustainable development within the Party 
hosting the activity. The mechanism, which is subject to international oversight by the Article 6.4 Su-
pervisory Body (A6.4SB), builds on the lessons learned with the baseline and credit mechanisms under 
the Kyoto Protocol: The Clean Development Mechanism (CDM) and Joint Implementation (JI). Rules, 
modalities, and procedures (RMPs) for the A6.4M are currently being negotiated, with a decision ex-
pected for the 26th Conference of the Parties (COP26) in Glasgow.  
Having well-functioning baseline and credit mechanisms crucially depends on having sufficiently robust 
rules and principles for baseline and monitoring methodologies in place. This is because emissions 
baselines from which the emission reduction achieved by an activity are calculated are ‘counterfactu-
als’, meaning that not one single, right approach to setting a baseline exists (Michaelowa 1998; Lo Re 
et al. 2019). Baseline methodologies provide guidance on operationalising core carbon market princi-
ples and include rules and procedures for additionality determination, baseline setting and monitoring 
of emission reductions/removals and support activity participants in operationalising them. Principles 
that were applied under the CDM for baselines included conservativeness, internal consistency, limited 
uncertainty, and accuracy. However, under the CDM, the generic approach has always been that a 
baseline should represent the ‘business as usual’ (BAU) course of action, given that CDM host coun-
tries did not have any emission targets and most methodologies were developed in a bottom-up pro-
cess, where developers had no interest in developing benchmarks of broader applicability. In the con-
text of the ongoing negotiations about the RMPs of the A6.4M, new principles for setting baselines 
below BAU are discussed in climate negotiations and a list of possible approaches is currently on the 
table (UNFCCC 2019a; UNFCCC 2019b).  
This study discusses below-BAU performance benchmark approaches to baseline setting and focuses 
on the so-called ‘best available technology’ (BAT) approach as one specific form of performance bench-
marking. The approach merits an in-depth analysis as it could facilitate alignment of baseline-setting 
with host country NDC implementation in the PA era. 
There are other concepts related to BAT, such as ‘best environmental (management) practices’ (BEP) 
or ‘best environmental management options’ (BEMO), which are considered broader approaches. The 
EU regulation on eco-management and audit scheme (European Parliament and Council 2009) makes 
use of the former, which is defined as “the most effective way to implement the environmental man-
agement system by organisations in a relevant sector and that can result in best environmental perfor-
mance under given economic and technical conditions” (European Parliament and Council 2009, para. 
14). A key difference between BEP/BEMO (including other related concepts) and BAT is that the latter 
is more technology-centric and focused on technological advances and changes, as well as on the 
reduction of different emissions. BEP and BEMO are more environment-centric, considering, for exam-
ple, the education of the public about environmental consequences of choices, the use of labels, the 
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saving of resources (including energy), as well as recycling, recovery, and re-use (OSPAR Convention 
1992). 
Benchmarking is generally considered a relevant approach for baseline-setting. Benefits and chal-
lenges of performance benchmarks have been assessed, building on experiences in the CDM and JI. 
In the CDM, there was an arbitrary decision to set the performance benchmark at a specific percentile. 
Approaches which were initially formulated in a broad manner were interpreted in specific ways once 
operationalised. We assess whether the BAT concept can be a more objective and thus better ap-
proach for determining where the performance benchmark is to be set. We hope to provide clarity and 
contribute to a common understanding of approaches as this is a precondition for ensuring that base-
line setting approaches are operationalised in accordance with the spirit of the agreement in the RMPs 
of the A6.4M. 
This study builds on an earlier brief background paper which has been discussed with selected nego-
tiators and technical experts during the spring of 2021. Chapter 2 discusses the definitions and termi-
nology of benchmarking in general before providing details on performance-based and BAT-derived 
benchmarks. Chapter 3 provides an overview of the application of BAT in different environmental reg-
ulations beyond greenhouse gas (GHG) reduction. Chapter 4 dives deeper into the use of performance-
based and BAT-derived benchmarks in different baseline-and-crediting schemes. Finally, chapter 5 
focuses on the discussion of governance-related issues including the rationale for applying a BAT ap-
proach, challenges, and design options for the A6.4M. 
2. Defining benchmarking and BAT-derived benchmarking 
This chapter discusses the definitions of performance-based benchmarks and how BAT relates to 
these. 
2.1. Defining benchmarks 
A benchmark can be defined as a reference or threshold value against which an output is measured. 
It is used to show how an entity/activity/technology generating the output performs against the refer-
ence. Key for the development of a benchmark is the level of aggregation and the choice of the com-
parison group. The comparison group can include institutions, activities/projects, or the application of 
a specific technology. Parameters to define the comparison group can comprise a geographical area, 
jurisdiction, specific features of a technology, vintage of a technology and/or the size of an activity. 
Benchmarks can be used to regulate technologies/entities, meaning that only technologies/entities per-
forming better than the benchmark are allowed operate. In general, a benchmark serves as a ‘yardstick’ 
for comparison and is therefore often used in environmental policy setting. In the environmental con-
text, a benchmark is understood as a rate of a pollutant. In climate policy, it is defined in terms of GHG, 
e.g., metric tonnes carbon dioxide equivalent (tCO2e) per unit of output, also called “emissions inten-
sity” (Fischer 2019). Regarding conservativeness of baselines, the stringency of a benchmark is deci-
sive. It may differ within and between types of benchmarks (e.g., performance benchmark or BAT 
benchmark).  
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To illustrate the generic benchmarking approach, we use a numerical example: We want to calculate 
a GHG benchmark for steel production in the fictitious state of Ferroland. There are ten steel producers 
in Ferroland with each having a capacity of 1 million tonnes of steel per year. We now order the pro-
ducers according to their GHG emissions intensity. There are five producers using the blast furnace 
route, three producers using the natural gas direct reduction route and two producers using the electric 
arc furnace route. The emissions intensity of the first five reaches 2.2, 2.1, 2.0, 1.9 and 1.8 tCO2/t steel, 
followed by the three natural gas-based producers at 1.5, 1.4 and 1.3 tCO2/t steel. The best two pro-
ducers (electric arc furnace) stand at 0.5 and 0.4 tCO2/t steel. A benchmark set at the average = 50% 
level would reach 1.8 tCO2/t steel. If it is set at the best 10% it would be set at 0.4 tCO2/t steel (see 
Figure 1). 
Figure 1: Performance-based benchmarks in Ferroland’s steel industry 
 
Source: Authors 
Figure 2 shows how a performance-based benchmark is, in general, derived and applied in a sector 
context. 
Blast furnace-based steel producers
2.2 t CO2/t steel 2.1 t CO2/t steel 2.0 t CO2/t steel 1.9 t CO2/t steel 1.8 t CO2/t steel
Natural gas-based steel producers
1.5 t CO2/t steel 1.4 t CO2/t steel 1.3 t CO2/t steel
Electric arc furnace-based steel producers
0.5 t CO2/t steel 0.4 t CO2/t steel
Performance-based 
benchmark set = 50%
Performance-based
benchmark set = 10%
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Figure 2: Deriving a performance-based benchmark 
 
Source: Authors 
Performance benchmarks are widely used in GHG emission trading schemes (ETSs) for free allocation 
to industrial entities exposed to international competition (see discussion in section 3.3 below). Entities 
with lower emission intensities than the benchmark can sell allowances, whereas entities with higher 
emissions intensity need to buy allowances. There is also a significant amount of expertise with using 
performance benchmarks as baselines in the context of baseline and credit mechanisms on various 
levels (see section 4 below).  
The activities from which a benchmark is derived should be similar to the proposed one at an appro-
priate scale of aggregation. Consequently, the key conundrum of benchmarks is to choose the right 
level of aggregation. Looking at our Ferroland example, one may argue that there should not be one 
benchmark for the steel sector, but three benchmarks: one each for blast furnaces, natural gas direct 
reduction and electric arc furnaces. The argumentation would be that even the best blast furnace would 
never be able to reach the emissions intensity of even the worst electric arc furnace. A consequence 
of developing different benchmarks for sub-categories of technologies with different intensities is that 
the benchmark will always favour the ones with the lowest intensity regardless of other considerations 
such as additionality and commercial attractiveness. This may result in strong market distortions and 
implies the risk of politicisation of baseline setting. 
 
2.2. Why standardised baselines are not benchmarks 
Benchmarks should not be equated with standardised baselines, the latter being a much broader ap-
proach. Generally, any parameter being applied for a baseline can be standardised, but this does not 
mean that it automatically becomes a benchmark. Baselines can be standardised by the top-down 
definition of parameters that can include conservative defaults, emission-rate thresholds, or perfor-
mance benchmarks (Schneider et al. 2012). An example of a standardised baseline in practice is the 
emission factor of 0.7 tCO2/MWh for off-grid renewable electricity production, derived from a diesel 
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generator deemed to be efficient as the standard reference for off-grid electricity generation. Further 
examples are the calculation of a country-specific grid emission factor for electricity-related projects 
according to CDM tool 07 (which can then be used by all other projects of that type in that country for 
a certain period), or the CDM standardised baseline methodology for methane emissions from rice 
cultivation in the Republic of the Philippines (ASB0008) (which specifies baseline emission factors for 
regions with different cropping practices) (CDM 2015). Such standardised baselines were increasingly 
promoted by the CDM’s governing body, the CDM Executive Board (EB), from 2011 onwards to save 
time for activity developers and reduce their transaction costs. The development of standardised base-
lines was either done ‘top down’, through the staff of the United Nations Framework Convention on 
Climate Change (UNFCCC) Secretariat for global applicability, or ‘bottom up’, through host countries 
and their consultants, often Regional Collaboration Centres (RCCs) (CDM Methodologies Panel 2012). 
2.3. Performance and BAT benchmarks 
Performance and BAT benchmarks differ in the way they set threshold values. A performance approach 
first establishes an actual (current/historical) performance distribution curve of a technology providing 
the same goods or services as the proposed activity under the market mechanism (see the black curve 
in Figure 2). The benchmark is then set at a certain percentile of (best) performance or expressed as 
a deviation from the average performance. In the context of the CDM, benchmarks were usually set at 
the 10th or 20th percentiles of best performers (see section 4.1). Box 1 describes the use of a perfor-
mance-based benchmark in the Canadian province of Alberta. 
Box 1: Performance benchmarks under the TIER system of Alberta 
The TIER regulation in Alberta (Government of Alberta 2020) obliges facilities that emit more than 100,000 tCO2 
per year to reduce their GHG emissions. The regulation uses two types of benchmark approaches: (1) a high-
performance benchmark that rewards the most efficient facilities in an industry, or (2) a facility-specific product 
benchmark, where the benchmark is set in accordance with the facility’s historic performance (IEA 2020). High 
performance benchmarks are used when more than one facility regulated under TIER produces a given product 
in the province. The benchmark is set at the average emissions intensity of the top 10% of facilities in the sector. 
When there are less than or equal to 10 facilities, it is set to the emissions intensity of the best performing facility 
in the period of the benchmark reference years. 
Performance benchmarks have been criticised for focusing too much on existing technologies instead 
of the mitigation potential of future technologies (Egenhofer and Fujiwara 2008). 
A BAT benchmark refers to the best available option or alternative as the reference, which is not nec-
essarily expressed by a percentile in the distribution curve. If the specification of BAT is done according 
to a normative reasoning, BAT-assessments change the way a benchmark is determined from a de-
terministic historical perspective (choosing a predetermined percentile from a historical intensity distri-
bution curve) to a more forward-looking approach (the intensity of a technology normatively deemed 
as the best available option).  
Below, we come back to the Ferroland example to show the difference between a performance and a 
BAT benchmark. Here, the BAT benchmark could be defined by the average emissions intensity of 
natural gas direct reduction, which is the most modern technology. So, the BAT benchmark would be 
1.4 tCO2/t steel. A performance benchmark defined at the best 20% level would reach 0.5 tCO2/t steel 
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as it moves into the electric arc furnace producer group. This illustrates that depending on the percentile 
chosen, the performance benchmark can be more or less stringent than a BAT benchmark (see Figure 
3). 
Figure 3: BAT-derived vs performance-based benchmarks 
 
Source: Authors 
For a BAT-derived approach, the definition of technologies or techniques1 seeks a balance between 
‘best’ and ‘available’. ‘Best’ is often referring to the top-performing technologies or techniques but also 
provides room for broader environmental consideration, as discussed in the next sub-section. The term 
‘available’ adds the consideration of the level of aggregation or geographical scope to the concept. 
Here, the concept has evolved over time to include also economic considerations, as will be discussed 
in the subsequent section (OECD 2017; OECD 2020). BAT will change over time due to technological 
advances, as well as changes in scientific knowledge and understanding (OSPAR Convention 1992). 
A technology that historically was BAT can lose this status due to the emergence of better technologies. 
Box 2 below describes a set of power plant benchmarks for the Chinese ETS that has been derived 
with some BAT-like considerations. Please note the high degree of disaggregation by technology. 
Box 2: Power plant benchmarks for allowance allocation in China’s ETS 
China’s ETS, whose first compliance period in the power sector started in January 2021, allocates allowances 
free of charge according to historical electricity generation and technology-specific benchmarks for four cate-
gories of coal- and gas-fired power plants (IEA and Tsinghua University 2021). The following four benchmarks 
are established: conventional, i.e., sub-, and supercritical, coal plants below 300 MW, conventional coal plants 
 
1 A technique is a way of doing a thing or activity, compared to the technology being the physical equipment 
producing a good/service. The former definition is broader than the latter and comprises management practices 
(how the installation is designed, built, maintained, operated and decommissioned) (UNEP 2001; UNEP 2019). 
There are thus more options for economic actors to argue that under a ‘technique’, performance will be lower than 
under a ‘technology’. We will apply the acronym BATq in the remainder of the study when explicitly referring to 
techniques to ensure conceptual clarity. 
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above 300 MW and unconventional coal and natural gas (ICAP 2021). A benchmark emissions intensity factor 
is set for each group and will be multiplied with 70% of their 2018 output to determine the number of allowances 
an entity receives (ICAP 2021). The resulting benchmarks are shown in Figure 4.  
Figure 4: Benchmarks for the Chinese power sector 
 
Source: IEA and Tsinghua University (2021) 
Ex-post adjustments will be undertaken to reflect the actual output in 2019 and 2020 (ICAP 2021). 
In general, both benchmarking approaches, the ‘pure’ performance-based benchmark, and the BAT-
derived benchmark, ultimately require a normative decision as to where to set the reference value 
compared to the comparison group. Benchmarking in climate policy is ultimately a policy decision that 
must find a balance of stringency and preserving incentives for action. The next chapter will now dis-
cuss how BAT has been applied in various contexts both internationally and nationally and derive les-
sons for its potential application for baseline setting under Article 6. 
3. Evolution and application of BAT/BATq in environmental regulation 
This chapter looks at the application of BAT and related concepts in multilateral environmental agree-
ments, (supra)national environmental policy and emission trading schemes. 
3.1. BAT/BATq in multilateral environmental agreements 
Different multilateral environmental agreements make use of the BATq concept, including the Mina-
mata Convention on Mercury (see Box 3), the Stockholm Convention on Persistent Organic Pollutants 
(Stockholm Convention hereafter) and the Ospar Convention for the Protection of the Marine Environ-
ment of the North-East Atlantic (OSPAR Convention hereafter). It should be noted that they all apply 
the broader definition of ‘techniques’ instead of ‘technologies’, so we will use the acronym BATq. 
OSPAR was the first multilateral environmental agreement to introduce the concept of BATq and BEP 
in its efforts to prevent and eliminate marine pollution. BATq is defined as “the latest stage of develop-
ment (state of the art) processes, of facilities or of methods of operation which indicate the practical 
suitability of a particular measure for limiting discharges, emissions and waste” while BEP refers to the 
most appropriate combination of environmental control measures and strategies (OSPAR Convention 
1992, Appendix I).  
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Article 5 of the Stockholm Convention stipulates that each Party shall promote and use BATq and BEP 
for existing and new sources of persistent organic pollutants (UNEP 2001). The Stockholm Convention 
uses the same definition for BEP as the OSPAR Convention and goes beyond it, as it specifies a 
combined used of BATq and BEP, with BATq being applied to new sources and BEP to be applied as 
soon as practicable within the first 5 years of entry into force (Tikhonova et al. 2021). The Stockholm 
Convention further notes that specific considerations should be made when it comes to the determina-
tion of BATq regarding the likely costs and benefits of a measure, as well as consideration of precaution 
and prevention (UNEP 2001). 
Box 3: The Minamata Convention on Mercury and its BATq application 
The Minamata Convention on Mercury, which was adopted in 2013 and entered into force in August 2017, 
stipulates that “each Party shall require the use of best available techniques and best environmental practices 
to control and, where feasible, reduce emissions” (UNEP 2019, Article 8, para. 4). It is further stated that a Party 
may use emission limit values that are consistent with the application of BATq. According to Article 2 of the 
Convention (UNEP 2019, Article 2) BATq is defined as those techniques that are “most effective to prevent and, 
where that is not practicable, to reduce emissions and release of mercury […], taking into account economic 
and technical considerations for a given Party or a given facility within the territory of that Party”. Es-
sentially, the approach is thus applying the BATNEEC interpretation first developed in the EU (see below). 
The Convention also stipulates that, at its first meeting, the Conference of the Parties should adopt guidance 
on BATq and on BEP, which was eventually done in 2017 (see Secretariat of the Minamata Convention on 
Mercury 2017). It also applies the staggered introduction of BATq and BEP. The application of BATq is required 
for new point sources of emissions of mercury and mercury compounds to the atmosphere2, while the applica-
tion to existing sources remains voluntary (UNEP 2019, Article 8). The guidance document proposes the fol-
lowing approach for the implementation of BATq (Secretariat of the Minamata Convention on Mercury 2017): 
▪ Step 1: Establishment of information about the source or source category. 
▪ Step 2: Identification of the full range of options of emission control techniques and consideration of 
their combination. 
▪ Step 3: Identification of technically viable control options. 
▪ Step 4: From these options, selection of control technique options which are most effective for the 
control and, where feasible, for the reduction of emissions of mercury. 
▪ Step 5: Determination of the options that can be implemented under economically and technically 
viable conditions, taking into consideration costs and benefits and their accessibility to the operator of 
the facility. 
The document also provides some guidance to operationalise point source specific BATq specification. We 
would like to stress that this guidance is not mandatory. The determination of BATq is dependent on the re-
spective national circumstances. The guidance notes that the described control measures may not be available 
to all Parties for economic or technical reasons (Secretariat of the Minamata Convention on Mercury 2017). In 
the case of coal-fired power plants and coal-fired industrial boilers, the guidance differentiates between four 
main types of control measures and discusses under which circumstances they could be deemed BATq; first, 
 
2 The different point source categories are coal-fired power plants, coal-fired industrial boilers, smelting, and roasting processes 
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regarding the removal of mercury prior to combustion, it is established that coal washing alone does not repre-
sent BATq, but in combination with other control measures it provides effective reductions. Second, regarding 
the reduction of mercury emissions during combustion, the use of a fluidised bed boiler is considered effective, 
but not BATq. The third type of measures, the use of air pollution control systems for the removal of particulate 
matter, sulphur dioxide and nitrogen oxides can result in mercury removal efficiencies of up to 95%-99%, thus 
constituting BATq in developed countries such as EU member states, the United States (US), and Japan and 
emerging economies like China. The fourth measure considered BATq in selected developed economies, like 
the US, is the use of dedicated technologies for the reduction of atmospheric mercury emissions (e.g., through 
activated carbon injection technology or additives). The Minamata Convention thus establishes a tiered 
approach to define BATq based on country circumstances which can be an important precedent for 
applying BATq in the context of Article 6. 
3.2. BAT/BATq in (supra)national environmental policy 
BAT and BATq approaches are applied in national environmental policies in key countries including 
China, the EU, New Zealand, Russia, South Korea, and the US. The differentiation of BAT and BATq 
originated in the EU, where the concept of Best Available Technology Not Entailing Excessive Costs 
(BATNEEC) emerged in 1984 and was replaced by BATq in the Integrated Pollution Prevention and 
Control (IPPC) directive of 1996. The Organisation for Economic Co-operation and Development’s 
(OECD) comparison of the different national BAT and BATq approaches reveals that these are not 
always clearly defined and that it is partially unclear to which extent the underlying criteria have been 
considered when selecting a technology/technique as the best one and when establishing associated 
emission values (OECD 2017). The comparison across BAT/BATq applications also revealed that most 
of the countries apply ‘vertical’ BAT/BATq documents, meaning BAT/BATq reference documents are 
developed for individual industrial sub-sectors instead of horizontal ones (documents applied to the 
entire industry sector) (OECD 2018). 
In the case of the EU, Russia and South Korea, the derivation of mandatory emission limit values 
(ELVs) is based on BATq and the determination of BATq follows a standardised methodology. How-
ever, compared to the ELVs, the use of BATq does not constitute a mandatory regulation in any juris-
diction. Consequently, BAT concepts support operators to comply with the ELVs in their installation’s 
design, operations, maintenance, and decommissioning. A disadvantage of BATq not being legally 
binding (only ELVs) is the potential tendency to apply end-of-pipe solutions instead of preventive 
measures. This is also why some countries have introduced procedures for the prioritisation of preven-
tive measures in the BAT/BATq determination process. While ELVs are developed based on existing 
BAT/BATq in the EU, Russia and South Korea, an integrated approach for ELVs and BAT/BATq de-
termination is pursued in China, and in some Indian cases BAT documents are developed after the 
introduction of ELVs (OECD 2017; OECD 2018).  
The determination of BAT/BATq in China, the EU, Russia, and Korea follows standardised methodol-
ogies (OECD 2018). Across all countries, BAT/BATq determination starts with the collection of infor-
mation on techniques and technologies through questionnaires and stakeholder meetings, and in some 
cases, data is also gathered though interviews and literature research. The data gathering process is 
typically carried out by governmental environmental authorities or also other ministries depending on 
the country and by industry associations (OECD 2018). In the subsequent evaluation process, both 
technical and environmental factors play an important role and economic aspects are often also brought 
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in. The actual BAT/BATq determination process then includes multiple stakeholders such as govern-
ment representatives, single industries, industry associations, NGOs, and research institutes. This ren-
ders the process resource intensive. OECD (2018) notes that some stakeholders are not willing to 
provide data on economic aspects of techniques/technologies. Countries without advanced monitoring 
systems are challenged to implement such a process. Overall, it takes 1-6 years to identify BAT/BATq 
and finalise related documents, which reveals an inherent contradiction with fast technological devel-
opments in some sectors. 
Box 4: The application of BATq in the context of the EU’s IED 
In the context of the EU’s Industrial Emissions Directive (IED) (European Parliament and Council 2010), indus-
trial pollutant emissions in the EU to air, water and soil shall be prevented and controlled through the application 
of BATq, efficient energy use, waste prevention and management, as well as measures to avoid accidents. The 
prevention and control of industrial emissions is based on permits that must consider a plant’s overall environ-
mental performance (European Parliament and Council 2010). The permits therefore comprise ELVs for differ-
ent pollutants (see Annex I) which need to be met by the plants. It is important to mention that permits of 
installations which are covered by the EU ETS Directive should not include an ELV for direct emissions of GHGs 
to avoid duplication (European Parliament and Council 2010, para. 9). This has been met with criticism as it is 
argued that both directives are not mutually exclusive and the revised IED expected to be adopted at the end 
of 2021 should therefore correct this (Ruggiero 2020). 
The European Integrated Pollution Prevention and Control Bureau (EIPPCB) and the EU Joint Research Centre 
(JRC) in Seville steer the development of Best Available Techniques Reference Documents (BREFs) and ‘BAT 
conclusions’, providing EU member states with guidance to comply with the BATq approach. The EIPPCB and 
the JRC coordinate a technical work group for the exchange of technical information between different stake-
holders, including companies and industrial associations, EU member state governments, research institutes, 
environmental NGOs, and the European Commission. 
According to the BREF Guidance Document (European Commission 2012), the BREF development process 
should take between 31 to 39 months and the formal adoption process can take up to 12 additional months. In 
total, the development of a BREF and BAT conclusion takes over 4 years if it runs smoothly (European Com-
mission 2012). Up to 100 experts can be involved in the process, forming part of the technical working group 
(EU Science Hub n.d.). As of 2021, 34 BREFs have been developed and published on the EIPCCCB’s website, 
comprising many different industries3; 11 BREFs have been formally adopted (EIPCCB 2021). The listing of 
BREFs reveals that BAT is more often identified for air and water than for soil emissions, but also addresses 
resource uses. 
Standalone BATq conclusions comprise the parts of the respective BREFs which lay out the conclusions on 
BATq and represent the reference for setting permit conditions to all the installations covered by the Directive 
(EIPCCB 2021). The procedure of the selection and evaluation of techniques is referred to as the Seville Pro-
cess and is based on a standardised methodology (OECD 2018). BREFs are periodically revised to account 
for developments in manufacturing techniques and pollution control. The IED stipulates that the Commission 
should aim for an update of the BREFs at least 8 years after the publication of the previous version (European 
 
3 The published BREFs comprise the following industries (EIPCCB 2021): ceramic manufacturing industry; com-
mon waste gas treatment in the chemical sector; common waste water and waste gas treatment/management 
systems in the chemical sector; economics and cross-media effects; emissions from storage; energy efficiency; 
ferrous metals processing industry; food, drink and milk industries; industrial cooling systems; intensive rearing of 
poultry and pigs; iron and steel production; large combustion plants; large volume inorganic chemicals – ammonia, 
acids and fertilizers; large volume inorganic chemicals – solids and others industry; manufacture of glass; manu-
facture of organic fine chemicals; monitoring of emissions to air and water from IED installations; non-ferrous 
metals industries; production of cement, lime and magnesium oxide; production of chloralkaline; production of 
polymers; production of pulp, paper and board; production of specialty inorganic chemicals; refining of mineral oil 
and gas; slaughterhouses and animals by-products industries; smitheries and foundries industry; surface treat-
ment of metals and plastics; tanning of hides and skins; textiles industry; waste incineration; waste treatment and 
wood-based panels production. 
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Parliament and Council 2010, para. 13). Currently, five BREFs are under review (EIPCCB 2021). BREF reviews 
will take between 24-29 months according to the Guidance (European Commission 2012).  
For the BATq determination process itself, the following criteria shall be considered (European Parliament and 
Council 2010): 
• Use of low waste technology; 
• Use of less hazardous substances. 
• Furthering of recovery and recycling of substances generated and used in the process and of waste, 
where appropriate. 
• Comparable processes, facilities or methods of operation which have been tried with success on an 
industrial scale. 
• Technological advances and changes in scientific knowledge and understanding. 
• Nature, effects and volume of the emissions concerned. 
• Commissioning dates for new or existing installations. 
• Length of time needed to introduce the best available technique. 
• Consumption and nature of raw materials (including water) used in the process and energy efficiency. 
• Need to prevent or reduce to a minimum the overall impact of the emissions on the environment and 
the risks to it. 
• Need to prevent accidents and to minimise the consequences for the environment. 
• Information published by public international organisations. 
The determined BATq then serves as basis for the development of ‘BAT-associated emission levels’ (BAT-
AELs). BAT-AELs are defined as “the range of emission levels obtained under normal operating conditions 
using a best available technique or a combination of best available techniques” and form the basis for ELVs in 
permits. BAT-AELs are legally binding, but not BATq itself (OECD 2018). 
In general, the IED’s contribution to decarbonisation has been assessed to be limited because it did not focus 
on major GHGs such as CO2 and N2O (European Commission 2021a). Therefore, industrial associations have 
strongly opposed attempts to bring GHG-related aspects into the IED both in early 2020 (Fuels Europe et al. 
2020) and early 2021 (Fuels Europe et al. 2021), apparently fearing stronger impacts than under the EU ETS. 
3.3. BAT and benchmarking in emission trading schemes 
In general, most ETSs that cover the industrial sectors and do free allocation use some type of produc-
tion-based benchmarks, including California, China (see Box 2 above), the EU, New Zealand, Quebec, 
and South Korea (Fischer 2019).  
Since the beginning of the third trading phase (2013-2020), the EU ETS makes use of 52 product-
specific output-based benchmarks for the allocation of allowances to manufacturing sectors (European 
Commission 2021b). The chemical sector has 15 separate benchmarks, followed by 11 for pulp and 
paper, seven for cement and lime, six for ceramics, five for iron and steel, four for glass, two for alu-
minium and one for coke. According to Matthes (2015), product-specific benchmarks were chosen as 
they create the least distortion of allowance prices, while fuel- and/or process-specific benchmarks 
would create such distortions, especially on the power market. However, the approach taken by the 
EU is not implementing this principle fully, given that debatable distinctions of products according to 
production processes are made, such as separating steel from blast furnaces and steel from electric 
arc furnaces (Ecofys et al. 2009, p. 10). 
The benchmark is set at the average GHG emissions of the best performing 10% of the installations 
producing that product in the EU and European Economic Area-European Free Trade Association 
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(EEA-EFTA) states. Benchmarks were set based on extensive technical work and stakeholder consul-
tations (European Commission 2011). The benchmarks are based on the principle of 'one product = 
one benchmark'. This means that the methodology does not vary according to the technology or fuel 
used, the size of an installation or its geographical location. The benchmarks in phase 3 were derived 
from a ‘benchmarking curve’ which represents the sector’s GHG emissions efficiency over the period 
2007 and 2008, ordered from lowest to highest emitter. From this curve, the average efficiency of the 
best 10% of installations was determined (European Commission 2015). The default approach to set-
ting the benchmark in the EU ETS is thus a performance-based benchmark. However, in case the 
underlying data to develop the so-called ‘benchmarking curve’ was insufficient, the BATq (as defined 
in the BREFs under the IED) were used as a starting point to develop the benchmarks (European 
Commission 2015). This was done for coke and hot metal and sintered ore (European Commission 
2011). Thus, a BATq approach (as starting point) is only considered in the EU ETS if a performance-
based benchmark cannot be calculated. Also, the BREFs are taken as a starting point to derive a 
benchmark and not BATq itself. In fact, BREFs which also include some information on energy con-
sumption and GHG emissions were considered not suitable for the development of benchmarks for the 
EU ETS, as documents from the first Seville Process until 2010 are very heterogeneous regarding 
content and the data used have not always been clear (Füssler et al. 2019). In the fourth trading phase 
(2021-2030), the allocation rules have been revised and the benchmark values are to be updated twice 
throughout the period, based on an annual reduction rate for each benchmark that varies between 0.2-
1.6% depending on the respective sector’s innovation uptake. In March 2021, the European Commis-
sion published the Implementing Regulation of the fourth phase, which introduces updated benchmark 
values (see European Commission 2021c). 
Also, none of the benchmarks used in the Californian/Quebec or Korean ETS has any BAT/BATq com-
ponent (OECD 2017). In summary, ETSs thus use performance-based benchmarks and not BAT/BATq 
approaches for allowance allocation purposes. 
3.4. Overview of definitions of key terms related to BAT/BATq  
A generic problem with a normative approach like BAT and related terminology that shall be applicable 
on a global level is that different interpretations of terms exist in national legislation, making it difficult 
to reach an agreement at the international level. 
Regarding the key components of BAT/BATq, the definition of ‘best’ in the different interpretations 
shows some convergence on the meaning of ‘high level of environmental protection’. This might also 
include the reduction of different emissions from all kinds of pollutants. In the case of the IED, GHG 
emissions are not directly regulated, as these are covered by the EU ETS, apart from some indirect 
regulation effects. While ‘environmentally sound’ forms part of the proposed BAT definition under the 
A6.4M, the term is not really used in multilateral environmental conventions or national jurisdictions in 
relation to BAT/BATq as outlined in the following. Also, there is no international agreement on what 
‘environmentally sound’ means at the international level. 
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Table 1: Definitions of ‘best’ 
Convention/jurisdiction Definition of ‘best’ 
Stockholm Convention on 
Persistent Organic Pollu-
tants 
‘Best’ means most effective in achieving a high general level of 
protection of the environment as a whole (UNEP 2001, Appendix 
I) 
Minamata Convention on 
Mercury 
‘Best’ means most effective in achieving a high general level of 
protection of the environment as a whole (UNEP 2019, Article 2) 
EU Industrial Emissions Di-
rective 
‘Best’ means most effective in achieving a high general level of 
protection of the environment as a whole (European Parliament 
and Council 2010) 
 
As mentioned above, the term ‘available’ brings another dimension to the concept. There is an im-
portant distinction to be made between ‘best technology/technique’ and ‘best available technol-
ogy/technique’. The following table summarises the different shades of interpretation: 
Table 2: Definitions of ‘available’ 
Convention/jurisdiction Definition of ‘available’ 
Stockholm Convention on 
Persistent Organic Pollu-
tants 
‘Available’ techniques refer to techniques that are accessible to the 
operator and that are developed on a scale that allows implementa-
tion in the relevant industrial sector, under economically and 
technically viable conditions, taking into consideration the costs 
and advantages (UNEP 2001). 
Minamata Convention on 
Mercury 
‘Available’ techniques means, in respect of a given Party and a 
given facility within the territory of that Party, those techniques 
developed on a scale that allows implementation in a relevant indus-
trial sector under economically and technically viable condi-
tions, taking into consideration the costs and benefits, whether 
or not those techniques are used or developed within the terri-
tory of that Party, provided that they are accessible to the operator 
of the facility as determined by that Party (UNEP 2019, Article 2). 
EU Industrial Emissions Di-
rective (IED) 
‘Available’ techniques mean those developed on a scale which al-
lows implementation in the relevant industrial sector, under eco-
nomically and technically viable conditions, taking into consid-
eration the costs and advantages, whether or not the tech-
niques are used or produced inside the Member State in ques-
tion, as long as they are reasonably accessible to the operator (Eu-
ropean Parliament and Council 2010). 
 
Compared to the definition of ‘best’, there are more diverse interpretations of what ‘available’ means, 
placing its definition at the centre stage of discussions on the level of aggregation. Whereas some 
definitions restrict the concept’s application to a certain geographic area, other definitions put an em-
phasis on ‘reasonable accessibility’ for the operator in the country in question. This reveals that in some 
understandings of BAT/BATq, the geographical scope does not play a decisive role, whereas for other 
understandings, the identification of the ‘best technology/technique’ takes place within a specific geog-
raphy (e.g., region, country). The definition introduced by the EU IED makes it clear, for example, that 
‘accessibility’ could also imply that the country should consider techniques across the country’s border, 
while this is not explicitly stated in the Stockholm Convention. The Minamata Convention also makes 
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clear that the technique does not necessarily need to be used already within the territory of the Party 
but needs to be accessible to the respective operator. 
As regulatory documents do not always clearly differentiate between the components, further defini-
tions of BAT/BATq have been summarised in the following table. 
Table 3: Further BAT/BATq definitions 
Convention/jurisdiction Definition of ‘best available technology/technique’ 
US Clean Water Act (2018) Best Available Technology (Economically Achievable) (BAT(EA)): 
Technology-based standards applied for priority as well as noncon-
ventional pollutants. This level of control is generally described as 
the best technology currently in use and includes controls on 
toxic pollutants (OECD 2017).  
Russian Federation: 
Amendment to the Federal 
Law on Environmental Pro-
tection (2014) 
Best available technology: A technology of products (goods) produc-
tion, services and works determined on the basis of modern scien-
tific and technical achievements and on the combination of envi-
ronmental objectives under the condition of their technical ap-
plicability. Criteria to determine best available techniques are: Mini-
mum environmental exposure per unit time, or volume of production; 
economic efficiency; application of resource and energy saving 
methods; period of their installation; utilization of technique in two 
or more installations which provide negative environmental expo-
sure (OECD 2017). 
Korea’s Act on the inte-
grated control of pollutant-
discharging facilities (2015) 
Techniques comprising technically and economically applicable con-
trol techniques that can most effectively reduce discharge of pol-
lutants as environmental control techniques for the designing, 
installation, operation and management of discharging facilities and 
prevention facilities considering the following matters: Practicability 
in the relevant business establishment; the effect of reducing 
the volume of pollutants, etc. produced and discharged; ex-
penses incurred in applying and managing environmental con-
trol techniques; whether the techniques can promote the reduction 
of recycling of wastes; efficiency in the use of energy; whether it is 
possible to take preventive measures for the control of pollution by 
reducing pollutants, etc. from sources (Korea Legislation Research 
Institute 2015). 
United Nations Economic 
Commissions for Europe 
(2019) 
The concept of “best available techniques” refers to the most effec-
tive and advanced practices and methods used under economi-
cally and technically viable conditions in relevant industrial sec-
tors to reduce emissions and the impact on the environment 
(UNECE 2019). 
 
A commonality of most of all outlined ‘available’ and overarching definitions is the reference to eco-
nomical and technical viability. Economic efficiency thus plays an important role in operationalising the 
BATq concept, and many definitions argue that costs and benefits/advantages need to be balanced. 
Next to the economic efficiency, technical applicability is also mentioned as another aspect that needs 
to be considered. It becomes clear that availability is thus not only referring to geographical availability, 
including the level of aggregation, but also adds a cost and technical dimension to it. In the context of 
carbon markets, the term ‘economically feasible’ is used both in the Marrakech Accords (which estab-
lished important rules for the CDM and JI) but also in the draft Article 6.4 RMPs. In the early years of 
applying BAT concepts in the EU, the concept of BATNEEC was introduced to resolve opposition to 
Best available technology and benchmark baseline setting in the Article 6.4 mechanism 
Discussion paper 
Perspectives Climate Group GmbH  www.perspectives.cc  info@perspectives.cc    Page 26 
BAT in the EU context. Over time, the consideration of technology costs and economic efficiency was 
incorporated in the definition of what is to be considered available in the EU. 
In general, an expansion of the BAT/BATq concept to include other dimensions, such as more eco-
nomic ones, might result in a less stringent approach as other factors such as the technology’s costs 
and management abilities in the context of techniques will also need to be considered. This will, how-
ever, depend on the policy context-specific interpretation of reasonable costs and generally acceptable 
management competence. This aspect, in turn, reveals that attention needs to be paid to the definition 
of the concept’s components to judge the stringency of the approach. ‘Economically and technically 
viable’ is, for example, not further defined in the legislative documents, which leaves ample room for 
varying interpretations. Anyone who has been involved with investment tests for additionality testing 
under the CDM has seen widely different interpretations regarding threshold internal rates of return, 
assessment of activity risk and the definition of prohibitive non-monetary barriers to an activity.    
Next to the quoted definitions of BATq from multilateral environmental agreements and BAT/BATq by 
the EU, Russia and South Korea, further similar concepts exist. The US, for example, applies the con-
cept ‘best available control technology’, India makes use of the so-called ‘techno-economically availa-
ble techniques’ and New Zealand policy makers refer to ‘best practicable options’ (OECD 2018). These 
concepts and their attributed meanings in a specific jurisdictional or conventional context shall not be 
further explored in this study. 
3.5. General lessons learned with BAT-approaches 
The preceding discussion has shown the differences in determining ‘best’, ‘available’, ‘technology’, 
’technique’ and further qualifiers which lead to significant variation in a BAT/BATq benchmark’s strin-
gency. The diverging BAT/BATq definitions also reveal that the question of the appropriate level of 
aggregation becomes a highly political one. While some definitions put an emphasis on a specific ge-
ography, others emphasise the best technology’s accessibility, which involves economic analysis. The 
question of the appropriate level of aggregation will also depend on the specific sector or action in 
question. The debate on what is substitutable (depending on how substitutability is defined) could help 
to guide the determination of the appropriate level of aggregation. It needs to be considered though 
that even in globally fully integrated sectors, there may be very different technologies applied that lead 
to different outcomes. The Ferroland example from chapter 2 as well as the Chinese ETS benchmarks 
for the power sector illustrate this. Developing countries’ concerns that a BAT-derived benchmark (and 
consequently the use of certain technologies) might be imposed upon them require specific attention 
in this regard. The appropriate level of aggregation could also need to be differentiated in a national 
context, as there is usually a divide between urban and rural accessibility of technologies. 
Principally, a technology benchmark – regardless of whether it is performance-based or BAT/BATq-
based – is only appropriate for technologies that are applied homogeneously without being influenced 
by their specific location. A homogenous production process means that the production does not in-
clude a diversity of processes with different carbon intensities, so that an introduced benchmark does 
not have widely diverse impacts on different producers (Grubb and Counsell 2010). Alternatively, a 
benchmark can be set on a product level, as is the case in many ETSs. It is important to distinguish 
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products for which a technology-based benchmark can be applied (e.g., a BAT-derived approach) and 
products for which a performance-based benchmark (e.g., below average CO2 intensity) is more ap-
propriate for environmental regulation (see our steel example above and an elaborated version of the 
discussion on the steel sector in Ecofys et al. 2009, p. 10). 
A relevant lesson learned from the BATq determination process in the IED context is that BATq docu-
ments resulting from a determination process need to be homogenous and concise, as they otherwise 
risk being discarded, as in the case of the EU ETS. In general, BREFs are lengthy, which hampers the 
identification of relevant information. A success criterion of the IED process is its governance model 
that builds on the co-creation of environmental standards with member states, industry stakeholders 
and NGOs (European Commission 2021a). While this allows stakeholder buy-in, it leads to a lengthy 
process to agree on a BATq and high transaction costs. These transaction costs will increase if the 
benchmarks are calculated in a disaggregated fashion. If BATq determination requires up to four to six 
years, it is much too lengthy to enable use of this approach under Article 6 before 2030. However, if 
the BAT/BATq determination process is kept short, the quality of the documents might suffer (OECD 
2018). Therefore, it is pivotal to have a good governance process for the BAT/BATq determination in 
place, which ensures good quality throughout the process. 
Data availability poses another key challenge for the development of BAT benchmarks. Especially in 
some industry sectors, it will be difficult to get the data as companies fear the disclosure might result 
in strategic disadvantages if competitors get hold of the data. There are some industry initiatives in 
place which themselves set mitigation targets or strive towards enhanced transparency of GHG emis-
sions. Some of these initiatives have, for example, subcontracted a third entity for the data collection 
process to render it as anonymous as possible. In the following, these initiatives are introduced:  
• In the aluminium sector, the major companies worldwide have formed the International Alu-
minium Institute (IAI). Over 60% of global bauxite, alumina and aluminium producers form part 
of the institute. Among its objectives is also the collection of statistical and other relevant infor-
mation (IAI 2021a). Recently, the institute published a report on aluminium sector GHG path-
ways to 2050 (IAI 2021b). Only geographically aggregated data is reported by IAI’s statistical 
system to prevent it being allocated to single producers. Already a decade ago, discussions 
on global sector crediting among the IAI participants have taken place (Egenhofer and Fujiwara 
2008) that were not taken further post-COP15 in 2009 (Copenhagen). 
• The Cement Sustainability Initiative (CSI), an industry initiative comprising major multinational 
cement producers, introduced the ‘Getting the Numbers Right’ (GNR) exercise, which aims at 
gathering relevant data on existing technologies and a creating a benchmarking system 
(Egenhofer and Fujiwara 2008; Cook and Ponssard 2011). Data on energy consumption and 
CO2 emissions is reported according to CSI’s CO2 and Energy Accounting and Reporting 
Standard for the Cement Industry (CSI 2016). A decade ago, the initiative was also pursuing 
efforts to establish a crediting system based on national and regional baselines negotiated 
between governments (Egenhofer and Fujiwara 2008) that were not developed further post-
COP15 (Copenhagen). The GNR database is managed under strict compliance with anti-trust 
requirements and represents the most comprehensive public database on CO2 and energy 
consumption data of any industry (CSI 2016). 
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• The members of worldsteel (the World Steel Association) represent around 85% of global steel 
production (worldsteel 2021a). Under its Climate Action programme, the organisation collects 
industry-wide CO2 data. Data shared by companies will only be known to the company itself, 
worldsteel and the administrator of the data management system (worldsteel 2021b). Besides, 
the organisation develops industry-wide performance statistics based on regular exchanges 
on best practices under strict antitrust guidelines and monitored by legal counsel (worldsteel 
2021b). Access to this benchmarking system is only granted to a selected group of appointees 
by each worldsteel member organisation. 
• In the run-up to COP15, the Asia-Pacific Partnership on Clean Development and Climate (APP) 
supported data gathering and benchmarking exercises in three energy supply sectors and five 
energy-intensive sectors including steel, aluminium, cement, coal mining as well as building 
and appliances (Egenhofer and Fujiwara 2008). However, this initiative was discontinued after 
Copenhagen. 
The outlined initiatives and potential future ones can help to overcome data availability issues, thus 
providing governments with the required information on abatement potentials in a respective sector 
(Egenhofer and Fujiwara 2008) and serve as basis for performance benchmarking.  
In the case of multilateral agreements, it is often left to the Parties to assess BATq for their own country-
specific context. As outlined above, the Minamata Convention provides guidance but does not stipulate 
a certain technique for a specific region or country. In the end, the country determines BATq and reports 
on it in the full report, which is to be submitted every four years. The first full reports are due by the end 
of 2021. 
It needs to be ensured that data is not distorted to achieve less stringent performance benchmarks. 
Given the well-established asymmetry of information between governments and industry actors and 
the fact that industry does not have a clear interest in fully disclosing its abatement potential and costs, 
this is a critical issue. Governments are also suspicious of information exchange between private com-
petitors as this could potentially result in the distortion of competition. This speaks in favour of involving 
independent third parties to gather information and to protect the confidentiality of the shared infor-
mation (Egenhofer and Fujiwara 2008). 
4. Experience with performance benchmarking and BAT in crediting mechanisms 
In the following, the experience with performance-based and BAT-derived benchmarks in setting base-
lines under different crediting schemes is summarised and assessed. 
4.1. CDM 
Among the three generic baseline methodology approaches adopted by the Marrakech Accords in 
2001 was also a benchmark approach. The third approach specified that benchmarks should be set at 
the “average emissions of similar project activities undertaken in the previous five years, in similar 
social, economic, environmental and technological circumstances, and whose performance is 
among the top 20 percent of their category” (UNFCCC 2002a). However, bottom-up development 
of baseline methodologies focused on the first two approaches and thus benchmarking was not oper-
ationalised under the CDM. 
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In the run-up to the Copenhagen conference, global sectoral approaches for mitigation were an im-
portant topic. The Bali Action Plan, which was adopted at COP13 in 2007, specifically referred to the 
need to consider sectoral approaches in a post-2012 agreement (Egenhofer and Fujiwara 2009).  
Over the years, the calls from international experts on the use of performance benchmarks under the 
CDM for some project types became louder. The first case related to the emission of N2O from adipic 
acid production, which related to very few, but very large projects. Schneider et al. (2010) discussed 
how the economic incentives from the CDM led to a shift from adipic acid production from non-CDM 
plants to CDM plants during the financial crisis in 2008-2009 and argued that baseline abatement per-
formance was considerable higher than the reference values derived from literature on BAT for adipic 
acid plants. Therefore, Schneider et al. (2010) proposed a performance benchmark of 30 kg N2O per 
tonne of adipic acid (equivalent to 90% of N2O reduction from an unabated plant), 20 kg lower than the 
benchmark proposed by the CDM Methodology Panel for new adipic acid plants. 
Subsequently, benchmarks were discussed and finally introduced for N2O emissions from nitric acid 
production, influenced by the discussions on JI (see Box 5). The CDM Methodologies Panel (2011) 
discussed in detail how to set the benchmark, also referring to a BAT document in the EU but discarding 
that document with the argument that it assumed that secondary or tertiary N2O abatement measures 
were already installed. The Panel recommended a benchmark declining over time, starting with the 
average emissions factor for the top 20% CDM plants in the year 2005, reaching the value of 2.5 kg/t 
nitric acid (HNO3) (proposed by industry representatives in the BAT discussions in the EU in 2020) and 
remaining there4. The Panel explicitly justified its proposal by the wording “this value represents the 
currently best available technology” (CDM Methodologies Panel 2011, p. 5). The CDM EB did not ac-
cept this benchmark proposal, but in 2013 adopted a similar but less stringent declining benchmark for 
one class of technologies, reaching the value originally proposed by the Panel in the year 2028 (CDM 
2013a). For two other classes of technologies, the benchmarks were substantially less stringent. 
In 2011 and 2012, the UNFCCC Secretariat promoted a broad-based approach to introduce wide-
spread benchmarking in the CDM and JI. The “Guidelines for the establishment of sector specific stand-
ardized baselines” (CDM 2012) essentially provided a framework for establishment of performance 
benchmarks, without, however, giving guidance regarding the level of disaggregation to be applied, 
followed by further guidelines and procedures in 2013 (CDM 2013b). Regarding the 2012 guidelines, 
criticism was raised by experts (Schneider et al. 2012) that these are only based on one single meth-
odological approach (performance benchmarks) for different types, sectors, and locations. It was, for 
example, noted that for fuel switching in an existing plant, the performance benchmark is not suitable. 
Another issue which was raised was that sector-specific circumstances, technologies and trends were 
not really considered in the guidelines. Besides, the guidelines did not consider the distinction of facil-
ities’ specific properties (e.g., size, age) for establishing performance benchmarks. Another concern 
which was raised by the international experts was the issue of data availability, as it became clear that 
the 2012 guidelines would require a large amount of activity data and information on technologies used 
 
4 Interestingly, the Panel did not refer to that value being the BAT AEL of the EU (see Box 5). 
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in each plant. However, such data might not be available in many countries and sectors, specifically if 
the data is commercially sensitive. It was further criticised that the proposed partial use of hypothetical 
design efficiencies may not reflect the actual efficiency of technologies and that the use of actual per-
formance data – if available – might be more appropriate (Schneider et al. 2012). 
In 2018 (CDM 2018), rules for sector-specific benchmarking were introduced, which were often incor-
rectly referred to as standardised baselines. As outlined in chapter 2, standardised baselines are a 
broader approach that can make use of performance benchmarks but also other parameters. A stand-
ardised baseline can relate to many things: an emission factor for landfills, a grid emission factor for a 
national grid, the share of non-renewable biomass to be applied for a clean cookstove project. As such 
baselines reduce transaction costs, they are supported by many Parties with lower levels of capacity 
or low expected number of activities under Article 6. 
According to CDM (2018), the sector-specific benchmarks may be based on the GHG emissions per-
formance of the fuel (e.g., tCO2/GJ), feedstock (e.g., tCO2/t) or output (tCO2/t), or the energy efficiency 
of the technology (e.g., GJ/t output). The level of aggregation shall be determined and proposed by the 
Designated National Authority (DNA). Baseline emission factors are based on an assessment of the 
lowest emission factors identified for a 10-20% percentage of the cumulative output of a sector5 (CDM 
2018).  
Only few CDM methodologies included BAT-derived elements. One example is the submission to the 
CDM EB from DuPont, a large chemical company. DuPont made a non-public submission to the CDM 
EB in the early 2000s calling for a more stringent baseline for hydrofluorocarbon-12 (HFC-23) destruc-
tion from hydrochlorofluorocarbon-22 (HCFC-22) production, based on DuPont’s own (more efficient) 
technology than the technology of competitors, basically calling for a BAT approach (Michaelowa et al. 
2007). DuPont feared that its competitors could receive large volumes of revenues from CERs and 
therefore proposed a more stringent benchmark of 1.37% reached at their Louisville Works plant in the 
US instead of the IPCC’s default level of 4% (Lindley 2004). The lobbying was successful as the CDM 
EB decided to revise the methodology. The methodology was also revised to exclude companies that 
had operated less than three years before the end of 2004, as experts argued that the CDM would 
have introduced perverse incentives to increase HCFC-22 production (Michaelowa et al. 2007, later 
taken up by Schneider 2011; Schneider and Cames 2014). 
4.2. Joint Implementation 
The original JI rules on baseline setting as part of the Marrakech Accords did not include the use of 
benchmarks but stipulated that baselines shall be established “on a project-specific basis and/or using 
a multi-project emission factor” (UNFCCC 2002b). In 2006, the JI Supervisory Committee (JISC) 
 
5 This standard CDM-EB101-A05-STAN does allow for disaggregation below the sectoral level when ‘significant 
dissimilarities’ exist in the performance of facilities or groups of facilities. The application of this may result in 
opportunities for gaming of parameters. In addition, the standardised baseline may result in a positive list. The 
positive list includes activities that are deemed to objectively demonstrate the existence of barriers and that can 
show themselves to be ‘less commercially attractive’ than the fuels/feedstock used to produce aggregately more 
than a sector-specific percentage of an output. 
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adopted the ‘Guidance on criteria for baseline setting and monitoring’ which outlines three options for 
baseline setting: A JI-specific approach based on provisions of the Marrakech Accords, a CDM EB-
approved methodology or an approach that has already been applied for comparable JI projects (UN-
FCCC 2006). Besides, a baseline shall be established by “taking into account relevant national and/or 
sectoral policies and circumstances, such as sectoral reform initiatives, local fuel availability, power 
sector expansion plans and the economic situation in the project sector” (UNFCCC 2006, Appendix B). 
As mentioned above, N2O abatement was a very attractive project type under the CDM, and the base-
line determination was based on historical data. In the JI context, there have also been many projects 
focusing on the reduction of N2O from nitric acid production (Shishlov et al. 2012; Kollmuss et al. 2015). 
Compared to the CDM, the baselines were set by considering both benchmarks and technical charac-
teristics −in some cases even BAT-derived benchmarks. In the context of the EU’s IPPC Directive, 
which was replaced by the IED in 2010, member states decided in 2007 upon the use of a BAT AEL of 
2.5 kg/t HNO3 (Karschunke 2021).  
Box 5: Application of BAT under JI 
In the JI context, various host Parties opted for stringent benchmarking. Germany decided to set baselines on 
a plant-specific basis, considering benchmarks and technical characteristics. When setting the baseline, the 
planned policies (‘sectoral reform initiatives’) were considered in accordance with the JI guidelines. Applicant 
plants proposed full crediting against unabated levels (8.1-4.5 kgN2O/tHNO3), falling to the EU BAT-AEL bench-
mark of 2.5 kg/t in 2010. In this context, Spain decided, for example, to not apply the benchmark resulting from 
the national regulations of IPCC, but the more ambitious benchmark of 2.5 kg/t, in line with BAT provisions 
(Ministerio de Medio Ambiente, y Medio Rural y Marino 2010). In 2002, Germany had already set an emission 
limit value of 1.85 kg/t for 2010, though, and the more stringent benchmark was applied in Germany. Finland 
and France also tightened the applied benchmark emission factor to 1.85 kg/t in 2011 and Belgium followed in 
2012 (Latvian Presidency of the Council of the European Union 2015).  
With the start of the third trading phase of the EU ETS, its scope was expanded to also include N2O emissions 
from the production of nitric, adipic and glyoxylic acids and PFC emissions from aluminium production (Euro-
pean Commission 2015). Therefore, the crediting period for JI N2O abatement projects was limited until the end 
of 2012 (Latvian Presidency of the Council of the European Union 2015). The benchmark which was adopted 
for the EU ETS in 2011 was more stringent with 1.0 kg/t (Karschunke 2021).  
In 2011, the rules for baseline setting were further specified by the JI Supervisory Committee (JISC), 
stipulating the consideration of “local availability of technologies/techniques, skills, and know-how and 
availability of best available technologies/techniques in the future” (JISC 2011, para. 25). In 2016, a 
revision of the JI guidelines foresaw a single-track JI that aimed to strike a balance between the host 
country’s role and international oversight. It was, for example, proposed that the host Party develop 
standardised baselines, but that the criteria upon which it is based are set and periodically updated by 
the JISC (JISC 2016, Annex I). Once the developed national or sectoral standardised baselines are 
approved, their use would be compulsory unless applied project-specific baselines are more ambitious 
(UNFCCC 2016, Annex I). The use of benchmarks was a central element of the revised rules, including 
performance benchmarks and financial return benchmarks (UNFCCC 2016, Annex I). In addition, the 
host Party could decide to transact a lower volume of JI credits to account them towards its own climate 
targets (UNFCCC 2016, Annex I). The proposed revision did not get adopted, but the developed rules 
are particularly relevant in the context of the A6.4M. 
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4.3. JCM 
Under the Joint Crediting Mechanism (JCM), which has been operated by the Japanese government 
over the last decade and which shall also contribute towards Japan’s 2030 NDC target, performance 
benchmarks, but also specifically BAT-derived benchmarks have been applied extensively. The JCM 
differentiates between three “below BAU” baseline setting approaches (Koakutsu 2021): 
• Based on economically feasible and environmentally friendly technology (best available tech-
nology). 
• Based on data with good carbon efficiency from the latest past data of existing or similar equip-
ment (performance). 
• Based on the target standard and the efficiency set to exceed the currently feasible efficiency 
(benchmark). 
The second and third approaches are variations of what we call performance benchmarks. 
In general, methodologies are developed at the host country level and approved by the Joint Commit-
tee, which comprises Japanese representatives, as well as representatives from the partner country 
(ADB 2016).  
As methodologies are country-specific, an already existing JCM methodology would always need to be 
adjusted to reflect the specific host country circumstances (ADB 2016). For BAT/BATq-derived bench-
marks, this means that BAT/BATq at the host country level needs first to be identified. As of now, 30.4% 
of all JCM methodologies are based on a performance approach, while 27.5% follow a benchmark 
approach. 32.4% of the 102 examined methodologies apply a BAT approach (Koakutsu 2021). One 
methodology is further described in the following. 
Box 6: Application of BAT under the JCM 
Among the methodologies with a BAT approach is, for example, the methodology TH_AM003 for an energy 
saving project in Thailand through the introduction of high efficiency, inverter type centrifugal chillers (see JCM 
2017). In this case, the coefficient of performance (COP) of the reference chiller is set conservatively at the 
most efficient COP value of inverter type centrifugal chillers available in the national market for the respective 
cooling capacity (JCM 2017). The maximum values of COP (BAT) in each cooling capacity range are defined 
as COPRE and have been identified from surveys with manufacturers with a high market share (JCM 2017): 
Cooling capacity 
per unit (USRt) 
300≤x<450 450≤x<550 550≤x<825 825≤x≤1,500 
COPRE 5.59 5.69 5.85 6.06 
 
Based on this BAT assessment to determine the performance co-efficient benchmark for crediting, the crediting 
baseline is developed. 
It was noted by a JCM representative that in practice, a performance-based and BAT-derived approach 
might not deviate from each other (Koakutsu 2021). This also shows that if a high percentile of per-
formers is chosen as comparison group, the resulting BAT benchmark might be similar or even the 
same.   
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4.4. VCM 
Standardised approaches building on performance benchmarks have increasingly been promoted by 
independent carbon crediting standards in the voluntary carbon market (VCM), such as Verra, to sim-
plify the entire crediting process and to reduce transaction costs. In 2010, the first methodology 
(VM0008) with a performance benchmark approach was developed under the Verified Carbon Stand-
ard (VCS), which covered reductions of GHGs achieved through home weatherisation (Verra 2010). 
Consequently, weatherised homes with a better energy efficiency than the established benchmark are 
eligible for carbon crediting (Verra 2010). For all energy retrofits, the performance benchmark is “a 
value above the average performance that represents a percent savings in energy consumption that 
dwellings are not likely to reach with 90% certainty in the absence of the project” (Verra 2012). 
After 2011, Verra adopted guidance for standardised methods under the VCS covering two standard-
ised methods, performance methods based on performance benchmarks and activity methods that use 
positive lists (see Verra 2013a). Performance benchmarks are used for both additionality testing and 
baseline setting, and the benchmarks can also serve as baseline for crediting emission reductions and 
removals (Verra 2013b). The guidance on standardised methods (2013a) specifies that third party as-
sessment of the dataset is required, but also recognises that it might be necessary to protect the con-
fidentiality of some data. Therefore, data can be maintained in a central repository, but the responsible 
actor needs to be able to ensure the data’s integrity. 
The Gold Standard, which has developed 25 proprietary methodologies for decentralised household 
energy activities, agriculture, forestry, and shipping has not applied any benchmarking approaches to 
date.  
4.5. National and sub-national crediting mechanisms 
There are also some national and sub-national crediting mechanisms in place which offset GHG emis-
sions within the host country that apply performance-based benchmarks. The Indian “Perform, Achieve 
and Trade” (PAT) scheme as well as Alberta’s Technology and Innovation and Emissions Reduction 
Regulation (TIER) described in Box 1 above are two such examples.  
Box 7: Benchmarks in the PAT energy efficiency trading scheme in India 
The Indian PAT scheme for energy efficiency, which was introduced in 2012, is an example of a national 
crediting mechanism that applies performance-based benchmarks. The scheme assigns each covered facility 
an energy consumption reduction target for a three-year cycle (GIZ n.d.). The scheme targets large industrial 
companies in the cement, fertiliser, iron & steel, paper & pulp sector, as well as railways and thermal power 
plants. It covered around 478 facilities in its first phase (2012-2015) (GIZ n.d.) and already covered over 1000 
industries in its second phase (Deore 2017). During the second cycle (2016-2019), the coverage was extended 
to petroleum refineries and electricity distribution companies (BEE 2020). PAT is based on a benchmarking 
approach, which is managed by the Bureau of Energy Efficiency (BEE) under the Ministry of Power. Each facility 
has a specific energy consumption (SEC); this approach shows a lack of homogeneity across the sectors, which 
makes it impossible to establish a single benchmark SEC for the entire sector (Ranjan 2016). The plant-specific 
SEC benchmark considers the trend of energy consumption and the energy-saving potential of a plant. The 
national energy saving targets for a specific PAT cycle are broken down in sectoral reduction targets, which are 
subsequently further disaggregated among the designated consumers (Ranjan 2016). The lowest reduction 
target (X%) is thereby given to the best performing plant. The reduction target for other plants is then calculated 
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according to the following equation: Plant SEC/best SEC*X% (Ranjan 2016). Figure 5 shows an example for 
plant-level target setting in the pulp and paper industry. 
Figure 5: Plant-level target setting in the pulp and paper industry 
 
Source: Deore (2017) 
The required data for the benchmarking are gathered by the BEE together with State Designated Authorities, 
as well as energy auditors (GIZ n.d.). An emphasis was put on stakeholder consultations with designated con-
sumers in the scheme’s design phase, with over 100 workshops and meetings to ensure industry engagement. 
Industry associations in the form of the Confederation of Indian Industry were also involved in the process (GIZ 
n.d.). The data collection process from over 1000 industries, including third party verification of the baselines, 
takes around 6 months under the PAT scheme (Deore 2017). After the data gathering process, consultations 
are held with industries, associations, ministries, and research bodies, which take up to three months (Deore 
2017). 
Under the Alberta Technology Innovation and Emissions Reduction (TIER) regulation, which was 
introduced in 2020 (see Box 1 above), four new high-performance benchmarks for crude canola oil, 
ethyl alcohol, granular urea, and sub-bituminous coal producers were introduced in 2021 (Environment 
and Parks 2021): 
Table 4: High-performance benchmarks 
Product High-performance benchmark (tCO2e per benchmark unit) 
Crude canola oil 0.1131 
Ethyl alcohol 0.001402 
Granular urea 0.2493 
Sub-bituminous coal 0.01189 
 
Considering the framing of these benchmarks, these can basically be considered BAT benchmarks in 
their respective sub-sectors. This shows again that sometimes there is a very fine line between perfor-
mance-based and BAT-derived benchmarks. 
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4.6. Lessons on performance benchmarking vs BAT and other baseline setting ap-
proaches in crediting mechanisms 
We conclude that BAT/BATq is only a rarely applied concept in crediting mechanisms, while perfor-
mance benchmarking is applied more often, even though also to a limited extent. It is difficult to say 
whether a BAT-benchmarking approach is per se more stringent than a performance-based bench-
mark. As outlined in section 4.3, the application of BAT-derived benchmarks under the JCM was some-
times not different from a performance-based approach. Whether a performance-based approach will 
differ significantly from a BAT-derived benchmark depends on the market share6 of the BAT and the 
stringency of the performance benchmark in terms of the percentile chosen for the threshold. If the 
former equals the latter, BAT and performance benchmark are fully aligned. Given that the latter is 
often set at 10% or 20%, a BAT market share of 10% or20% respectively would lead to such an align-
ment. Usually, a BAT-derived approach is more stringent than a BAU baseline. For the performance 
benchmark, one cannot make such a statement. Whether a high percentile benchmark beats BAU 
strongly depends on the vintages of the comparison group as well as the technology distribution within 
this group. A new BAU technology can pass a seemingly stringent benchmark if there has been signif-
icant autonomous technology improvement in a recent period, but not before. Moreover, a new BAU 
technology can pass if it belongs to a low-intensity technology category that is economically attractive 
while BAT of a high-intensity technology category is achieving a lower performance than the BAU tech-
nology. Looking at our Ferroland case, this would be the case for a new electric arc furnace, whereas 
the BAT blast furnaces would not achieve the performance of the BAU project. The case studies show 
that performance-based benchmarks can differ decisively in their stringency. Some schemes introduce 
high-performance benchmarks (e.g., Alberta TIER) which are very similar or equal to a BAT approach. 
Whereas individual industry stakeholders were pushing for more stringent performance-based bench-
marks in the CDM context to attain a competitive advantage (DuPont case study), it was the host 
countries striving for more ambitious benchmarks in the JI context. JCM’s years of experience with 
performance-based and BAT-derived benchmarks has revealed that the resulting baselines can be 
similar, if not even the same. The example of the Indian PAT scheme shows low level performance 
benchmarks not different from a BAU baseline.  
The analysis further reveals that the data collection and update processes differ decisively between 
the schemes. In the case of the Indian PAT scheme, the data collection, including third party verifica-
tion, took just 6 months, while the BREF development process takes 4 years. It is difficult to say whether 
the development of performance benchmarks is in general less time-intensive than the derivation of 
BAT. Time needed will also depend on the specific sector. For example, the cement sector in India is 
relatively heterogeneous, which required the classification of plants into different categories (e.g., wet 
plants, white plants etc.) (PMR 2017). The sector-wide target had to then be allocated to the sub-
categories, which made the process more difficult (PMR 2017). The cement sector in the EU is, how-
ever, homogenous, as over 90% of the cement production relies on dry process kilns (PMR 2017). 
 
6 The market share is defined as “the percentage of the market that the technology measures capture out of the 
total market size of all the technologies providing similar services/products in the same period” (CDM 2020). 
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Therefore, it was possible to apply a single product benchmark and no categorisation was required 
(PMR 2017).  
In the following, some consideration regarding performance benchmarking and BAT in specific sectors 
are outlined. 
Electricity sector 
Considering the quickly increasing market shares of renewable energy in the electricity sector, also in 
many developing countries, a key question that emerges is what constitutes a ‘best technology’ in 
energy generation. This is made more difficult by the site-dependent resource availability. A PV plant 
in a world class site with 2500 hours of full insolation is completely different from a PV plant in a site 
with 1500 hours; the same applies for all other types of renewables dependent on site-specific charac-
teristics. With regards to renewable electricity generation, BAT cannot refer to GHG intensity (which is 
zero) but only to technology characteristics (e.g., a 0.5 MW wind turbine was BAT in the 1990s, today 
a 5 MW turbine would be BAT). A far-reaching interpretation of BAT in the renewable electricity sector 
may require removal of GHG emissions (sequestration) at the same time. Bioenergy with carbon cap-
ture and storage (BECCS) could then for example be a BAT in energy generation. But then, no cred-
itable emissions mitigation could be undertaken anymore by any renewable electricity project, because 
the BAT benchmark would be at a level of negative emissions that could not be surpassed. 
Industry sector: Cement industry 
Kiln systems are in general responsible for the main emissions of the cement industry (Valderrama et 
al. 2012). Earlier BAT assessments in the cement sector identified improvements in the kiln system as 
central for emissions reductions (Valderrama et al. 2012). The BREF document of the European Com-
mission (2013) specifies BAT-AEL for pollutants such as dust, nitrogen oxides (NOx), sulphur dioxide 
(SO2), hydrogen chloride and ammonia. Regarding the reduction of nitrogen oxides, two technologies 
are identified (Cinti 2019). However, the reduction of GHG emissions, such as CO2 emissions, are not 
addressed in detail by the BREF, as this would be covered by the EU ETS. The updated product-
specific benchmark values under the fourth trading phase of the EU ETS include two benchmarks for 
the cement industry. The regulation specifies a benchmark value of 0.693 allowances/t for grey cement 
clinker and a benchmark value of 0.957 allowances/t for white cement clinker in the 2021-2025 period 
(European Commission 2021c). In the European context, the first large cement companies are starting 
to introduce hydrogen technology as part of their fuel mix (World Cement 2021). CEMEX made invest-
ments of around USD 40 million to use these technologies in its operations around the world (World 
Cement 2021). This shows that BAT in the cement sector could soon also become the use of hydrogen, 
especially once its use has been scaled up and costs have been reduced. 
AFOLU sector 
In the agriculture sector, Müller et al. (2014) assessed the potential of a benchmark-based methodology 
for the reduction of N2O emissions from agriculture in Switzerland to generate domestic emissions 
credits for the KliK Foundation. The potential was estimated to be rather low, and it was therefore 
recommended to not further pursue it in the context of the KliK Foundation. The most important lesson 
learned from this exercise was the recognition that a benchmark-based approach is not effective for 
reducing N2O emissions from soils, as the greatest mitigation potential lies with the farms with rather 
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inefficient N2O use, which would be below the benchmark. However, in the case of farms with efficient 
use of N2O, which constitute the target group, emissions leakage due to yield losses will be a serious 
problem and lead to a significant reduction of emission credits. There were, however, no other technical 
issues, including during the data gathering process, that impeded the application of a benchmark-
based approach. The proposed methodology would still make sense to be used for the calculation of 
the baseline and project emissions but using the benchmark approach would not allow to get a signifi-
cant volume of credits (Müller et al. 2014).  
Performance-based benchmarks are rarely used in the AFOLU sector, not at least because it is rather 
difficult to compare ecosystem-based project activities across areas and regions. For instance, the 
same forest management or agricultural practice is likely to have different implications in different areas 
due to different environmental and social conditions. Two standards that are considering performance 
standard baselines are Verra and China’s Panda Standard. Verra has been working with the American 
Forest Foundation, the Nature Conservancy and TerraCarbon to develop a new integrated forest man-
agement (IFM) methodology, which is currently at the last stage of approval (Verra 2020). The new 
methodology is targeted at IFM practices that avoid emissions – from harvest or natural disturbance – 
or enhance sequestration. To determine the crediting baseline, a ‘performance method’ is used: 
“For all activities, stock change is directly monitored in paired permanent treatment (represent-
ing the project scenario) and control plots (representing the baseline scenario), permitting GHG 
emission reductions to be estimated independently for every sample unit (or pair) (….) Baseline 
quantification is focused on measured stock change in the composite controls, representing 
the absence of the project activity” (Verra 2020, p. 7-12).  
The methodology implies that sample plots must be located outside of the project area but in the same 
ecoregion (Verra 2020). Hence, this is not a performance benchmark approach, but a ‘control group’ 
approach, as has been undertaken in many CDM methodologies to date.  
The Panda Standard is China’s domestic third-party standard for voluntary carbon reductions and ini-
tially focused on project activities in the Agriculture, Forestry and Other Land Use (AFOLU) sector 
(Peters-Stanley 2011). In line with the Panda Standard Sectoral Specification for AFOLU (PS-AFOLU), 
project proponents must demonstrate that the proposed project activity exceeds a performance thresh-
old. That means, the project activity must achieve a level of performance that “is significantly better 
than average compared with similar recently undertaken practices or activities in a relevant geographic 
area” (Panda Standard Association 2011, p. 23). The performance threshold can be: 
a. Practice-based (referring to particular practice within the industry, sector or sub‐sector). 
b. Technology-based (applicable if a particular technology is installed). 
c. Emissions-based (project activity is credited if the corresponding net GHG emissions/removals 
associated exceeds the benchmark, i.e., the emission rate of the industry, sector, sub-sector, 
or typical land management regime) (Panda Standard Association 2011).  
The latter example shows that a BATq approach may be applicable in the AFOLU sector, but it remains 
to be seen whether it is robust. 
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5. BAT-derived benchmarking under the A6.4M 
After outlining how the BAT/BATq approach is taken up in different jurisdictions worldwide and applied 
in some baseline-and-credit systems, this chapter is of more forward-looking nature and discusses the 
role BAT/BATq-derived benchmarks could play in the context of the A6.4M. A key lesson from existing 
applications of the BAT/BATq concept is that it is highly context specific and interpretations of it – and 
subsequently operationalisation – varies widely. The application of BAT is therefore no panacea. Ex-
periences with performance benchmarks that were first considered a generic solution for CDM baseline 
methodologies about a decade ago but were subsequently found to be applicable for limited circum-
stances only should not be forgotten. Enshrining the BAT/BATq concept in the A6.4M will require a 
careful and clear definition and common understanding of the concept’s applicability. As shown by our 
Ferroland example, the level of aggregation as well as the definition of ‘technique’ are two key aspects 
that determine whether the approach leads to high environmental integrity or not. In this transition 
period of defining new and Article 6-aligned methodological approaches, no potential solution should 
be excluded from the start. As we describe challenges and opportunities of performance-based and 
BAT-derived benchmarks, other options may very well lead to highly stringent results while keeping 
transaction costs low. For a prompt start of the A6.4M, where activities will largely rely on existing 
methodologies, parameters derived from BAU scenarios could be used, to which an ‘ambition coeffi-
cient’ is applied that gets more stringent over time, in line with national emissions paths aligned with 
the long-term target of the PA (Michaelowa et al. 2021b). We think that such approaches are valid 
alternatives to the use of BAT-derived benchmarks to ensure baseline setting with high environmental 
integrity under the A6.4M. 
As a starting point, the chapter addresses references to BAT in the draft negotiation text and ongoing 
negotiations, including an overview of the different design options. This is followed by explaining the 
rationale for using BAT/BATq approaches for Article 6 cooperation and summarising the key chal-
lenges, while identifying recommendations for negotiators on how to set rules that deliver on the ob-
jective of high environmental integrity and overcome these challenges. Subsequently, the chapter will 
dive into the question of governance considering previously made recommendations.  
5.1. BAT-derived benchmarking in Article 6 negotiations 
Baseline setting principles and approaches identified in recent Subsidiary Body for Scientific and Tech-
nological Advice (SBSTA) discussions are a key issue for negotiations at COP26, but an agreement is 
far from obvious. Parties have widely differing views7 on the appropriateness of benchmarking and BAT 
under the A6.4M.  
 
7 As of May 2021, Parties shared the following positions: Benchmarking as baseline setting approach is supported 
by several Parties and groups of Parties, such as the Independent Alliance of Latin America and the Caribbean 
(AILAC) and Japan. BAT is specifically promoted in negotiations by the EU to ensure that baseline setting is done 
in a manner consistent with the need to advance transformation in all sectors, in the context of NDCs and long-
term low emission development strategies (LT-LEDS). The idea is to include “forward looking elements”, meaning 
the increased adoption of the BAT in a country. Japan supports BAT approaches as a sub-set of benchmarking 
approaches and argues in favour of discussing principles under the CMA and having details worked on by the SB. 
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As a logical consequence to the lack of agreement, the draft RMPs still comprise a broad range of 
baseline setting options. While the first iteration of the Article 6.4 RMPs still includes three options for 
baseline setting, the second iteration only includes two options. Among the outlined options in each 
iteration, one includes the BAT approach respectively (1st iteration: Option B; 2nd iteration: Option A). 
Besides, the first iteration states that regional and sub-regional best available technologies may be 
developed by the SB at the request of the host Party or may be developed by the host Party itself and 
approved by the SB. Such a concrete reference to the level of aggregation for deriving a BAT baseline 
is not included anymore in the second iteration. For the detailed overview on how the methodological 
aspects developed from the first to the second iteration, please see Annex B: Draft Article 6.4 RMPs 
development at COP25. In the third iteration, methodology-specific text was left out and a generic 
SBSTA mandate inserted to look at this in the work programme. This reveals that methodological is-
sues are still highly contested in this negotiation item. We would like to note that the term ‘techniques’ 
has not yet been applied in the text, only the term ‘technologies’. 
More specifically, these are the broad options considered in negotiations that relate to the BAT-con-
cept:  
(1) Granting actors flexibilities in baseline applications: The most lenient option would be a 
high degree of flexibility for activity proponents and methodology developers in the choice of a 
baseline approach, ranging from performance-based approaches to projected emissions de-
rived from BAU scenarios to historical emission levels. However, this report has highlighted 
that different understandings of the same approach can already result in very different out-
comes. Therefore, we would caution against granting stakeholders broad flexibility in baseline 
applications, as a wide range of approaches and lack of harmonisation may be the result. In 
our opinion, clear rules enhance a common understanding, while several options may be re-
tained to ensure the most applicable option is available for a specific activity. Overarching prin-
ciples must hedge against the risk of gaming. We would see a clear need to assess which 
sectors and sub-sectors are appropriate for performance benchmarking, building on the dis-
cussion by Schneider et al. (2012) whose results remain valid until today as well as the refine-
ments provided by Füssler et al. (2019). This discussion should become part of the work pro-
gramme. A second step should be to derive – for those sectors and sub-sectors for which 
performance benchmarking is generally found applicable – appropriate percentile levels for the 
benchmark that are aligned with below BAU principle. Based on the assessment’s outcome, 
the A6.4SB should decide for which sectors and sub-sectors performance benchmarking would 
be the appropriate baseline setting approach and provide guidance to methodology developers 
regarding the stringency of the benchmark. 
(2) Including BAT/benchmarking as a default approach: The first and second iteration currently 
take the form of a menu-approach regarding baseline setting options. A variety of different 
 
Other Parties are sceptical regarding the BAT approach and what it would mean for countries that generally use 
technologies with lower performance. Some are also not in favour of adopting benchmarking as a general baseline 
setting approach and stress the need to also consider approaches based on projected emissions, based on BAU 
or historic emission levels as known from the CDM. Brazil, for example, has raised its opposition to BAT ap-
proaches in Article 6 negotiations at the 52nd Subsidiary Bodies session in May and June 2021. 
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options is given from which can be chosen. However, a certain hierarchy is also introduced, as 
historical and BAU baselines should only be considered if the other approaches are not con-
sidered (economically or technologically) feasible or appropriate and performance-based 
benchmarking or BAT-derived baselines would be the default approach. This would have to be 
derived from the result of the assessment of performance benchmarking appropriateness pro-
posed above. Such a hierarchy provides clearer guidance to market participants and the 
A6.4SB and promotes a certain degree of harmonisation. However, qualifiers to deviate from 
default approaches must be carefully defined. Whether historical or BAU baselines are appli-
cable alternatives to benchmarking in the context of the PA is questioned by many Parties. 
Instead of these two approaches, Parties could consider allowing baselines from projected 
emission levels that are below a credible BAU pathway, which may include baselines that are 
based on the consideration of historical emission trends (which may be conservative, e.g., for 
forestry activities in areas of rising deforestation). 
(3) BAT as a sub-type of performance benchmarking: The current draft RMPs list performance-
based and BAT benchmarks separately. To clarify the relationship, the final RMPs could intro-
duce general principles for benchmarking and then include the option of a performance bench-
mark set at the highest 10th or 20th percentile of performance or a BAT-derived performance 
benchmark. As we show above, the results could very well be similar, with non-BAT perfor-
mance benchmarking sometimes entailing lower transaction costs. 
In case performance benchmarking is set as the preferred/default approach for sectors and sub-sectors 
considered appropriate, with BAT-derived performance benchmarks as an option, the following impli-
cations would need to be considered: 
• Existing carbon market methodologies applied in these sectors will have to undergo funda-
mental revisions: Only 1% of the 216 approved CDM methodologies applied a performance-
based approach (excluding combinations) (Koakutsu 2021). For CDM methodologies transi-
tioned to the A6.4M (if a decision is taken to do so) a revision into a benchmark would certainly 
cost USD 100,000 or more if the full data collection work for defining the benchmark needs to 
be undertaken. If all data to calculate the benchmark is readily available, the cost would be 
limited to about USD 20,000 - 50,000. 
• For sectors and sub-sectors for which performance benchmarks are considered inappropriate, 
the principle that projected emission baselines must be below a credible BAU pathway needs 
to be applied as a guardrail. Again, the ‘ambition coefficient’ approach by Michaelowa et al. 
(2021b) could be an effective option to achieve such an outcome. 
In conclusion, it must be stressed that the BAT concept in the current negotiation text is neither well 
defined, nor linked to performance benchmarking approaches and subject to widely different interpre-
tations and understandings. A common understanding leading to a clear definition of the concept is a 
prerequisite for ensuring that BAT assessments and applications of derived benchmarks deliver on the 
objectives of the A6.4M. In the following, we discuss further necessary steps regarding rule-setting and 
their operationalisation to promote BAT/BATq-derived benchmarking under the A6.4M in a meaningful 
way. 
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5.2. Rationale to include the BAT concept in Article 6 
This section describes the rationale for including the BAT concept in Article 6 methodologies. Readers 
should note the caveats regarding applicability of performance benchmarks set out by Schneider et al. 
(2012) and Füssler et al. (2019). For each rationale outlined below, potential qualifiers in a COP26 
decision as well additional guidance and related mandates for UNFCCC regulators are discussed. 
5.2.1. Supporting host country NDC implementation 
The application of BAT-derived approaches to baseline setting can contribute to host country NDC 
implementation. As NDCs are nationally determined, such a role would have to be promoted by the 
host country itself. If, however, a host country chooses to capitalise on synergies and use A6.4M BAT 
assessments for its NDC planning and implementation, the A6.4M should be mandated and able to 
deliver on this benefit. The SB should act as a facilitator and guardian of host countries’ interests in 
terms of achieving their NDCs and LT-LEDS, thereby providing country-specific support on setting 
benchmarks if needed.  
The more stringent benchmarks (performance benchmarks and BAT/BATq) are, the higher the share 
of mitigation accruing to the host country as the difference of emissions reductions between a stringent 
benchmark and a projected baseline emissions scenario (e.g., based on existing policies and measures 
or a commercially viable course of action) increases. This would facilitate achievement of the NDC and 
reduce the risk that the host country transfers too many ITMOs, which it needs to compensate through 
additional mitigation actions in the end (Spalding-Fecher et al. 2020). However, very stringent bench-
marks may prevent Article 6 activities from materialising, especially if projected ITMO prices are low. 
Consequently, there will be a trade-off between benchmark stringency and the overall volume of ITMOs 
transacted at a given ITMO price level. Reaching the optimal level, which generates the maximum level 
of mitigation contribution to the NDC, will be difficult, if not impossible in practice. Unless benefits of 
establishing BAT benchmarks are evident and exceed associated transaction costs, host countries 
may prefer projected emission baselines that are based on existing methodologies, and then retain a 
part of the mitigation for achievement of the NDC.  
The COP26 decision should thus state that for sectors and sub-sectors found to be appropriate for 
benchmarking, a BAT/BATq-derived benchmark should be set at a level that contributes to mitigation 
in the host country and mandate the SB to undertake studies to assess what level of stringency would 
be likely to do so, considering different circumstances of host countries. Host countries should be en-
gaged in that process and be able to impose guardrails. Guidance on processes and outcomes of 
determining BAT in each country context should maximise synergies and ensure the outcome can 
inform and be used by the host country in the context of different climate policy instruments if the host 
country expresses a clear preference. 
An important qualifier for BAT-derived benchmarks (and all other baseline setting approaches) would 
therefore be the principle of ensuring that process and outcome contribute to the host Parties’ NDC 
implementation and planning processes and contribute to reducing emission levels in the host country. 
The results of these studies should inform the SB’s decisions about the minimum level of benchmark 
stringency and enable host countries to take informed decisions whether to set benchmarks in a more 
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stringent manner than required by the SB. Generally, guidance provided by the SB could be helpful for 
host countries to ensure that they understand the process of deriving BAT benchmarks in those sectors 
generally seen as appropriate.  
An important qualifier for BAT-derived benchmarks is that guidance on ensuring a level of stringency 
that delivers on real mitigation is adopted by the SB, with host Parties being able to determine a more 
stringent reference level at their discretion to maximise the share of mitigation to be retained in-country. 
Another qualifier is the SB’s role as a guardian of host countries’ interests, ensuring that host countries 
achieve their NDC and LT-LEDS, also through the application of a stringent baseline. The SB thereby 
acts as a facilitator that supports the country in assessing the benchmark’s appropriateness and level 
of stringency, if needed, and based on the criteria the host countries communicate to the SB.  
5.2.2. Enhancing capacity and improving transparency  
By defining BAT/BATq in a country context: 
Stringent benchmarks will focus Article 6 interventions on ‘middle- and high-hanging fruit’ in host coun-
tries rather than on technologies with low abatement costs or widely available ones in the country 
context. In fact, through the identification of BAT/BATq in a certain sector, host country governments 
can better distinguish between mitigation options with lower and higher abatement costs. BAT/BATq-
benchmarking as a process thus supports the host country in identifying the interventions and activities 
which are best to be implemented in Article 6 cooperation (or to be financed by climate finance), does 
not jeopardise NDC achievement and contributes to long-term transformation of sectors (Forth 2021). 
A reference to the mandate by UNFCCC to the Climate Technology Centre and Network (CTCN) to 
assist developing countries in identifying environmentally sound technologies should be made to en-
hance synergies with capacity building support for the BAT/BATq determination exercise, including for 
which sectors technologies should be specified, whereas techniques would be specified for other sec-
tors, e.g., agriculture and forestry. 
The definition of ‘best’ as ‘general high level of environmental protection’ by other conventions and 
regulations as outlined in chapter 2 could be taken up for the Article 6.4 RMPs. An alternative qualifier 
could be the reference to “environmentally sound” technologies or other qualifiers that hint at consid-
ering the environmental impacts next to the technologies’ mitigation potential. It must be noted, though, 
that there is no common understanding of what “environmentally sound” means in the international 
space. A final decision including this qualifier should therefore also provide a definition of “environmen-
tally sound”, potentially adapting the United Nations Conference on Environment and Development’s 
definition, which states that environmentally sound technologies “protect the environment, are less pol-
luting, use all resources in a more sustainable manner, recycle more of their wastes and products, and 
handle residual wastes in a more acceptable manner than the technologies for which they were sub-
stitutes” (UNCED 1992). 
The Article 6.4 RMPs should highlight the benefits of conducting BAT/BATq assessments for an en-
hanced understanding of technologies’ and techniques’ abatement costs and the important role the 
CTCN and technology assessments could play therein. 
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In the Article 6.4 RMPs, a technology/ technique should be eligible to constitute BAT/BATq if it is offer-
ing a generally high level of environmental protection. If “environmentally sound” is used as a qualifier, 
a clear definition of this principle in line with its use by other international regimes must be included in 
the RMPs. 
Through the process of identifying BAT in a country context: 
Through Article 6 cooperation, the private sector could be incentivised to share data on their technolo-
gies with the government which, in turn, helps policy planning for NDC implementation, representing a 
win-win situation. To reduce the potential for gaming and risks for companies in competitive situations, 
independent third parties should be engaged in the process. 
In an ideal scenario, the BAT/BATq identification process in a host country is aligned with the respective 
NDC planning and updates, which rely on extensive data gathering exercises. In addition, the national 
inventory compilation processes also offer synergies. Therefore, the BAT/BATq identification process 
should be embedded in an existing MRV system to benefit from efforts that have already been under-
taken. This is further discussed in chapter 5.4. In conjunction with transparent documentation of sec-
toral and technological circumstances, a host country-driven and independently overseen BAT/BATq-
benchmarking process can enhance objectivity in baseline setting and NDC alignment for sectors 
where benchmarking is generally appropriate. 
In the A6.4M RMPs, Parties should give clear guidance in this regard to the A6.4SB and the UNFCCC 
Secretariat support structure for the mechanism. 
5.2.3. Increasing mitigation ambition levels 
BAT/BATq-derived benchmarks are usually more stringent than BAU baselines or performance-based 
benchmarks set at percentiles of high intensity (Lo Re et al. 2019). Whether a BAT approach is more 
stringent than a performance-based benchmark depends also on the market share of BAT and char-
acteristics of the underlying sector/sub-sector, as discussed in section 4.6. 
The example above shows that assumptions made in NDC development processes on specific market 
shares should also be aligned with the development of benchmarks. This could provide more synergies 
between both processes and contribute to enhanced ambition. 
Besides, BAT-benchmarks can be aligned with LT-LEDS and their decarbonisation pathways, thus 
contributing to transformation, especially through benchmarks derived from BAT but aligned with emis-
sion levels of LT-LEDS. In this way, the ambition increase is inherently built into baseline setting ap-
proaches. Bottom-up benchmark values can be matched against existing science-based decarbonisa-
tion pathways for sectors. Costa Rica’s decarbonisation plan specifies, for example, ten sectoral focus 
areas (decarbonisation axes) with policy packages up to 2050 (Government of Costa Rica 2019). De-
carbonisation axis 6 strives for transformation of the industrial sector and thereby outlines specific ac-
tivities which could be translated in BAT approaches. 
A technology or technique should be deemed ‘best’ in an A6.4M context if its application is consistent 
with the long-term objectives of the PA and relevant LT-LEDS of the host Party, while resulting in a 
general high level of environmental protection (see above). A BAT/BATq-derived benchmark should 
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provide justification for its alignment with long-term goals, based on both the definition of ‘best’ as well 
as the definition of ‘available’.  
5.3. Addressing the key challenges 
The development of BAT benchmarks comes with many challenges that need to be addressed to en-
sure that such approaches are seriously considered by a broad range of Parties. This applies even 
beyond the key question of appropriateness of a sector/sub-sector for performance benchmarking. 
5.3.1. Distributional questions and context-specificity 
Sceptics of BAT-derived benchmarks under the A6.4M criticise the technology-specific aspects of this 
forward-looking approach for setting baselines. There is a fear that BAT assessments would lead to a 
situation where a host country is dependent on technology imports to be able to generate ITMOs and 
is specific technology options are imposed. Compared to performance-based benchmarks or pro-
jected/historic emission approaches, the technology-centric nature of BAT approaches raises fears of 
dependency. To address this issue, synergies with technology needs assessments and technology 
action plans carried in the context of the Technology Mechanism under the UNFCCC and the technol-
ogy framework of the Paris Agreement could be explored, where technical and methodological support 
is provided to developing countries with results that are highly relevant to determine BAT/BATq. In 
addition, reporting on technology transfer supported by Article 6 cooperation as one means of imple-
mentation of the PA could be enhanced. 
One approach which could help to overcome developing countries’ reluctance to consider the approach 
is to focus on the term ‘technique’, especially regarding sectors where specific technologies are absent 
and operational practices are key. As has been outlined in chapter 3, BATq is a concept that has 
already been used in other international conventions and might therefore be more acceptable at the 
international level. Here, of course, it needs to be prevented that interest groups distort the definition 
of ‘technique’ in a way that leads to a hollowing of the approach. 
In addition, the distributional question in terms of developing countries not having access to certain 
technology must be addressed. These fears can only be remedied through a realistic definition of ‘avail-
ability’ and a stringency level that still enables sufficient Article 6 activities to go ahead. In fact, it needs 
to be made clear in the negotiations that the determination of BAT/BATq is context-specific, due to the 
chosen level of aggregation on a geographic basis. The current draft RMPs refer to the regional and 
sub-regional level. It would need to be seen whether Parties consider such a level of aggregation as 
appropriate. In general, the determination of the level of aggregation is sector-specific and depends on 
the degree of economic integration of a sector. Therefore, sector-specific guidance will be needed and 
robust documentation of the chosen level of aggregation is required. Such a discussion of the level of 
aggregation for a BAT/BATq approach has so far been absent in international climate negotiations. In 
the end, the distributional question comes down to the definition of available in the negotiation text. 
Considering similarities across the definitions outlined in section 2.3., the following clarification could 
also be taken up by a CMA decision to make clear that accessibility is key: “taking into consideration 
the costs and benefits, whether or not those techniques/technologies are used or developed within the 
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territory of that Party, provided that they are accessible to a reasonably well managed operator of the 
facility/entity as determined by that Party”.  
An additional qualifier next to the appropriate level of aggregation in the BAT definition is the consider-
ation of costs. Developing countries specifically fear the costs that such an approach entails. Therefore, 
it should become clear from the final draft text that the determination of BAT is not only dependent on 
its availability, but also accessibility. Accessibility should, in turn, be defined as considering costs and 
benefits of the technologies. 
In the A6.4M RMPs, a technique or technology shall be deemed available ‘if it represents the most 
effective and advanced option used under economically and technically viable conditions in a given 
country or regional context, that is reasonably accessible to the economic actors in that context.’ 
A remedy to address distributional questions is the discussion of different technologies’ competitive-
ness and the need to consider a broad range of issues under ‘best’ to avoid that a technology with 
lower GHG intensity but lower performance regarding sustainable development co-benefits is pro-
moted. To increase the concept’s acceptance, the definition of ‘best’, meaning a ‘general high level of 
environmental protection’ as promoted by other conventions and regulations (see chapter 2) could be 
taken up by the CMA decision. In this context, international guidance will be key and good and inde-
pendent experts are required to avoid gaming with the BAT concepts’ components.  
5.3.2. Costs of BAT determination, ITMO price levels and incentives 
As outlined in chapter 4, a BAT/BATq determination process is time- and resource-intensive, not least 
due to its nature as a moving target, since what is best, and what is available, changes over time, and 
not necessarily in a predictable or smooth manner.  
In the case of a projected or historic emission approach, the baseline setting approach also requires 
data inputs, but only related to the project level. A performance-based benchmark, on the contrary, 
requires data on an entire comparison group, which entails high transaction costs if this data is not 
readily available. Availability of data is better, the larger the company and the more it is exposed to 
scrutiny of investors. As the Carbon Disclosure Project shows, most large companies now routinely 
publish GHG emissions data. However, getting such information disaggregated according to sectors 
and sub-sectors or even specific technologies is rare. Sectoral actors might in general be more willing 
to provide data on their overall performance than on specific technologies, as this is less sensitive in 
terms of undermining their competitive advantage. The costs of a BAT assessment depend on many 
different factors. In the following, the potential cost drivers are outlined: 
• Activity type: Many technological options or techniques are not available for all activity types. 
If there are only few options available, it may be easier to assess BAT, but if there are many 
options, assessment and comparison may be more complex and costly. BAT can also be part 
of approaches for policy crediting if the policy instrument is meant to mobilise mitigation action 
beyond BAT. However, the same caveats apply as for project-based BAT. 
• Sector: Some sector entities will be more reluctant to share data than others (e.g., highly glob-
ally competitive industry sector) which will then require more data gathering efforts and involve-
ment of experts than for other sectors. Also, in some sectors data might simply not be collected 
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yet, which poses a challenge to the BAT determination process. The costs may also depend 
on the number of actors in a sector, as the more actors are involved (e.g., households com-
pared to steel companies) the more complex and costly the data gathering process becomes. 
In addition, if a sector is dominated by informal actors, this also restricts data availability. 
• Level of aggregation: Usually, the higher the level of aggregation, the more factors need to be 
considered and the more complex the BAT determination becomes. The lower the level of 
aggregation, the more likely it is that BAT is the only relevant technology, which would defeat 
the purpose of the approach. 
• Emerging vs mature technology: The technology needs to be sufficiently tested to be able to 
achieve its theoretical technical lifetime under local circumstances. Experimental technologies 
should be excluded from the assessment. Applying a ‘technique’ approach would ensure that 
only activities that can reasonably be implemented in the host country context are considered. 
• Pace of technological development: In general, the faster the change of technological devel-
opment, the higher the need for regular revisions and subsequently higher costs. However, if 
information on new technologies is readily available, fast change does not automatically result 
in higher costs of assessment, just higher cost of revisions. 
• Frequency of updates: The frequency of updates has an impact on costs as well. In the context 
of the EU IED, the update process is a bit shorter than the initial BREF development process 
and needs to take place at least every 8 years. Even though this is not necessarily frequent, 
BREFs’ comprehensiveness implies that their development and updating process is costly. In 
the context of other frameworks, the costs for revisions might be less. 
• Existence of data gathering entities: In some industry sectors such as cement, steel and alu-
minium, the industry associations’ efforts to gather and publish data can facilitate the BAT 
determination process, thus contributing to reducing crediting activities’ transaction costs.  
One way to reduce transaction costs is through the promotion of standardisation. The increase in costs 
for the host country could also be lowered through allocation of a part of the administrative share of 
proceeds (SOPs) by the SB to finance costs incurred in the context of BAT determination in host coun-
tries. 
In the RMPs, it should be specified that BAT/BATq assessments for sectors and sub-sectors where 
they are generally appropriate should be done at the highest possible level of aggregation that keeps 
the approach meaningful and appropriate, and regularly updated in line with NDC implementation pe-
riods.  
Further technical work should be mandated by Parties to the UNFCCC Secretariat to develop a stand-
ard process for BAT/BATq-determination, involving the host country government, activity participants, 
designated operational entities (DOEs) and the A6.4SB and support structure. The UNFCCC Secre-
tariat should be mandated to take on preliminary cost estimations and identify options to fund the pro-
cess through SOPs. 
Based on this technical work and in consideration of costs, the A6.4SB should be mandated to develop 
guidance and procedures for BAT/BATq assessments and updates in different sectors. The SB should 
be mandated to identify and collaborate with relevant international organisations and entities as rele-
vant. 
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Another cost implication which needs to be considered is that stringent baseline setting will only mobi-
lise additional mitigation action if the carbon price level is high enough. A logical consequence from 
stringent baseline setting is the reduced volume of ITMOs. Consequently, a higher ITMO price may be 
required, so that activity developers still have sufficient incentives to invest in mitigation activities. This 
assumes that costs do not fall as stringency increases and/or the host country does not provide incen-
tives or regulation for the uncredited part. 
Capacity building programmes that are developed and implemented in the context of A6.4M should 
include training of government stakeholders and guidance on considering prices for A6.4ERs in their 
authorisation conditions. 
5.3.3. Lack of host country experience 
Many developing countries have not gained much experience with benchmarking under the CDM. The 
current draft RMPs enable host countries to approve or develop their own benchmarking approaches, 
thus incentivising enhanced host country ownership. In fact, country ownership is favourable for the 
development of performance-based or BAT-derived benchmarks as a high degree of understanding of 
the national context is required. 
To become an attractive baseline setting approach, more capacity building and practical examples of 
how BAT-derived benchmarking can contribute to and relate to national developing strategies, NDCs 
and LT-LEDS of host countries are required. BAT can, for example, be linked to host country interests 
that stem from other processes, i.e., are not imposed by Article 6 buyers, but rather respond to goals 
identified by national experts, such as policymakers that develop energy efficiency standards and re-
quire information on the best technologies available. Linking Article 6 to that would make genuine host 
country interest and demand visible. 
An important precondition for enhanced host country ownership is its ability and/or interest to incentiv-
ise action to move from BAU towards wide application of BAT/BATq. The host country could, for ex-
ample, link a BAT benchmarking approach to the achievement of its unconditional NDC (low-hanging 
fruit) by putting in place national standards for promotion of BAT. Emissions credits eligible under Article 
6 are then issued to those exceeding BAT. This is closely linked to the consideration of ITMO prices in 
authorisation of transfers (see above). 
A host country may approach benchmarking differently if it wants to use the A6.4M methodologies (or 
certified credits) nationally. In the national context, Parties could, for example, lower the BAT-derived 
benchmark and use it in domestic pricing systems, while keeping the higher benchmark for international 
carbon markets. Such a differentiation of baseline setting approaches and benchmarks specifically 
could also be built in the A6.4M and operationalised in methodologies. A key question in this regard 
would then be the differentiation between ITMOs and domestic A6.4ERs (and operationalise SOP and 
OMGE) which is an ongoing debate in Article 6.4 negotiations.  
If the host country develops a comprehensive Article 6 strategy, its engagement in defining the baseline 
approach and specifying a BAT/BATq should form part of it. In the JI context, carbon market coopera-
tion was often used as a transition tool until more stringent legislation was implemented. The host 
country could thus embed Article 6 cooperation strategically in national legislative processes. 
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Capacity building programmes for host countries set up in the context of the A6.4M should include 
guidance and tools on the strategic use of benchmarking/BAT in domestic and international contexts 
and interlinkages therein. 
A challenge to host country ownership is that technical assistance in many developing countries is 
provided by external consultants. This is also reflected in NDCs, which are often based on international 
models with little grounding in the countries’ reality. Attention therefore needs to be paid that BAT 
benchmarking does not lead to a situation where the host countries become even more dependent on 
international consultancies. Here, synergies with experiences in technology needs assessments and 
technology action plans promoted by the UNFCCC Secretariat as well as lessons learned in this regard 
could be explored further. 
Any capacity-building programme for host countries in the context of the A6.4M should promote a ho-
listic and long-term training of domestic experts, introduction of processes and development of concrete 
guidance and tools and go beyond ad-hoc workshops for a limited number of staff provided by interna-
tional consultancies. Synergies with other ongoing processes under the Convention should be ex-
ploited. 
5.3.4. Data availability and confidentiality 
As has been outlined in section 3.4, data availability and confidentiality can constitute a significant and 
possibly prohibitive barrier to BAT and benchmark approaches. This holds especially true for sectors 
with strong competition. There are different options in which data can be gathered. Sometimes data 
might not even be collected, as the determination process relies on modelling exercises. In many 
cases, though, the BAT determination process was based on a multi-stakeholder process.  
Third parties can play an important role in this process, either as data collectors or as independent 
verifiers. In general, there will be a need to build trust with private sector actors regarding the use of 
provided data and the implications for future sectoral policies. International sectoral associations have 
played an important role in overcoming governmental distrust and providing anonymised data, thus 
also preserving the interest of participating private actors. The A6.4SB and programme developers 
could cooperate with these associations in the data collection and verification process. Technical ex-
perts could be mandated by the A6.4SB and its support structure to collect data across a sector or 
industry group at the regional level to develop BAT-derived default benchmarks, which could be appli-
cable to several host countries. The A6.4SB should put in place stringent regulations on dealing with 
confidential data to increase trust of private sector actors when engaging with these processes. DOEs 
in their role as independent auditors can assess the plausibility of underlying data from national BAT 
assessments in the respective host country by building on related work in other countries in the region. 
Even if industry associations are in place, DOEs could increase governments’ trust in the industry data 
by acting as a verifier. 
Technical experts should be trained through the UNFCCC Regional Collaboration Centres to undertake 
data collection for BAT assessments across sectors at the regional level to ensure enhanced transpar-
ency. Designated Operational Entities (DOEs) should be trained and certified to verify the data. Specific 
protocols to deal with confidentiality of sensitive data must be developed. DOEs should not be chosen 
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by activity participants but assigned by the A6.4SB to activities randomly and required to closely col-
laborate with national stakeholders.  
The question of transparency of the assumptions will, however, not be entirely resolvable through such 
sectoral associations or improved cooperation with private sector actors in general. Therefore, cross-
checks with performance data or other gathered data for national or international reporting processes 
could be introduced. In this manner, gaming could probably not be entirely avoided but at least mini-
mised. 
The A6.4SB should be mandated to check for consistency of reported information on performance data 
or national inventory data in BTRs and information reported on methodologies and assumptions in 
submitted Article 6.4 activity registration requests, as far as relevant and feasible.   
5.4. Governance of BAT benchmarking in the Article 6.4 context 
There is a need to clearly define responsibilities and obligations of host country Parties, the Article 
6.4SB, DOEs, a potential future methodology panel or a group of methodology experts, the UNFCCC 
Secretariat and the RCCs as well as other entities providing capacity building support in setting and 
approving a BAT-derived baseline to avoid the politicisation of baseline setting. The processes de-
scribed in this chapter assume that we will see similar bodies and roles under the A6.4M as in the CDM 
context. This includes the assumption that there will potentially also be a methodology panel (hereafter: 
A6.4 methodology panel) in place and that the Secretariat will also play an important technical role, as 
it has done under the CDM.  
As outlined above, the draft RMPs stipulate that BAT benchmarks may be developed by the SB at the 
request of the host Party or may be developed by the host Party and approved by the SB. In the end, 
the host Party and SB will need to approve the activity before MOs can be generated.  
5.4.1. From the host country perspective 
For its reporting requirements under the PA, the host country needs to set up regular data collection 
processes to be able to provide up-to-date information on national GHG emissions and climate action. 
In the following, the different data gathering processes are outlined, including the role of the host Party 
and the potential links to a BAT/BATq determination process. 
• National MRV system: Under the enhanced transparency framework, Parties will need to 
submit national inventory reports (NIRs) on a regular basis, information to track progress in 
implementing and achieving their NDCs, information on climate change impacts and adapta-
tion as well as information on financial, technology transfer and capacity-building support pro-
vided or received (UNFCCC 2016). For the preparation of BTRs and NIRs, Parties will thus 
need to have in place a national overarching MRV system comprising MRV of support, MRV 
of emissions and MRV of mitigation actions. The government is the entity that sets up the 
different MRV strands and organises the coordination between them, including inter-ministerial 
coordination as well as coordination with sub-national government entities. The MRV system 
for mitigation actions can provide many synergies with the identification of BAT as it will gather 
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data on ongoing mitigation actions in all sectors and can thus provide information on mitigation 
actions and the most recent technological developments in this context. 
• NDC planning and update processes: NDC update processes are often separate to ongoing 
MRV processes. NDC update processes can involve the development of marginal abatement 
cost curves for the identification of the best mitigation options. Such an assessment or other 
related assessments that take place for the NDC update provide important insights for the 
identification of BAT. The host country government is usually the entity that initiates such as-
sessments, oversees the NDC update process and takes the final decision on mitigation ac-
tions to be pursued. As identified by Michaelowa et al. (2021a), Parties preparing for Article 6 
cooperation should closely embed their strategy and governance in the NDC planning and 
implementation processes.  
The determination of BAT/BATq will require specific activity-level data on abatement options associ-
ated with certain technologies and techniques. In some sectors, it will be difficult to access such data. 
The same holds true for small and/or rural actors. For example, in the industry sector, many entities do 
not have an interest in sharing such data with the government, as they fear stricter provisions. However, 
it needs to be noted that private sector actors also have an incentive in the form of revenues from 
ITMO/A6.4ER sales to share more data. This should also be emphasised in data gathering processes. 
In the following, some actions are outlined to facilitate data gathering processes on specific technolo-
gies at the host country level:  
• Establishment of initiatives on enhanced transparency: It would be important that the host 
country government promotes the formation of initiatives or the participation in already existing 
(inter)national, regional, or rural initiatives that strive for enhanced transparency on GHG emis-
sions.  
• Capacity building and awareness raising: Capacity building and awareness raising 
measures can play an important role in linking national interests with the move from BAU to 
BAT benchmarks, which will also impact the data gathering process. 
• Involvement of third entities for data collection processes: As outlined in section 3.5, in-
dustry entities might be reluctant to share activity-level data, as they fear stricter provisions 
and competitive disadvantages. The latter could be overcome by involving DOEs, which en-
sures that the data gathering process remains anonymous and no ex-post allocation of col-
lected data is possible. This is also relevant for other sectors. 
In case the host country develops the BAT/BATq approach, it will need to provide insights into the 
underlying data and assumptions to the SB for granting approval. Host countries thus need to be aware 
that their own derivation of BAT benchmarks comes with certain transparency requirements. 
Next to improving synergies between data gathering processes and promoting access to data, it is 
important that the host country government has the capacity to understand the data and to develop 
BAT/BATq-derived benchmarks for those sectors and sub-sectors where they are deemed appropriate. 
Even if the host country requests that the SB develop the benchmark, it will still be important for the 
host country government to be able to follow the process and to assess whether the SB-established 
benchmark is appropriate for its specific national context. The SB will rely on the expertise of interna-
tional experts or a potential A6.4 methodology panel to develop a BAT benchmark. These experts will 
Best available technology and benchmark baseline setting in the Article 6.4 mechanism 
Discussion paper 
Perspectives Climate Group GmbH  www.perspectives.cc  info@perspectives.cc    Page 51 
base the BAT development on their respective expertise but most likely also on national data and 
documents that have been submitted to the SB in the process. It is therefore pivotal that the host 
country provides detailed data in its submissions to ensure that the developed BAT/BATq benchmark 
is aligned with the national context. 
In the CDM context, the UNFCCC Secretariat established a structure for supporting developing coun-
tries in methodological issues. Especially the RCCs played an important role in that. Against the back-
ground that the level of aggregation for deriving a BAT/BATq baseline is set at the regional and sub-
regional level in the draft negotiation text, RCCs will most likely also play a significant role in supporting 
host countries in determining BAT. This will be outlined in more detail in the next sub-section. The 
support of host countries by RCCs in the development of standardised baselines, however, also high-
lights the question of local capacities. Even though baseline development mostly relied on international 
consultancy work, there are good examples of technical know-how developed locally under the CDM, 
as for example in India. A well-designed process can contribute to enhanced local capacities in such 
developing processes. 
5.4.2. The role of the A6.4SB and A6.4M support structure 
The A6.4SB can either have an oversight role in terms of approving the proposed BAT/BATq baseline 
methodology by the host Party or develop the benchmark itself at the request of the host Party. The 
SB receives support in the operation of the mechanism from the UNFCCC Secretariat. In the following, 
the potential roles and responsibilities are outlined in more detail, assuming a similar process as for 
the development of standardised baselines (see CDM 2013b). 
The SB’s role in a potential top-down BAT/BATq benchmark development process would be: 
• Receive a submission of a BAT/BATq development agreement by the DNA showing that the 
sector/sub-sector is appropriate for performance benchmarking. 
• Take a decision on developing a BAT/BATq benchmark following the receipt of the agreement 
with the DNA of a host Party. 
• The Secretariat prepares a draft development plan for the benchmark, directly involving at least 
one member of the A6.4 methodology panel. 
• The A6.4 methodology panel approves the development plan. 
• If the development plan is approved, the Secretariat is to prepare a BAT benchmark in accord-
ance with the development plan, directly involving at least one member of the A6.4 methodol-
ogy panel and drawing on support from DOEs in the data gathering process, as necessary, as 
well as further external and national expertise as required. 
• The A6.4 methodology panel assesses the BAT benchmark and issues its recommendation to 
the SB. 
• If approved, the Secretariat forwards the BAT/BATq benchmark to the SB and host Party, mak-
ing it publicly available on the respective website. 
The SB’s role in a potential bottom-up BAT/BATq benchmark development process would be: 
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• Receive a submission of a proposed BAT/BATq benchmark by the DNA of a Party together 
with all additional documentation supporting the submission including an assessment report 
on the quality of the data collection, processing, and compilation. 
• UNFCCC Secretariat undertakes an initial assessment of the submission informs the DNA of 
the outcome. 
• If the initial assessment shows that the submission principally complies with the RMPs, the 
Secretariat launches the A6.4 methodology panel to assess the issue. 
• The recommendation is developed by the relevant panel or working group. The panel can del-
egate elaboration of the recommendation to specific members but needs to vote on it. 
• The recommendation by the panel is considered by the A6.4SB. 
• A decision is taken by the A6.4SB and communicated to the host Party. 
Oversight from the A6.4SB will be in place for the bottom-up process and is inherent to the top-down 
process. In this manner, the SB can support the host country in embedding BAT benchmarking in NDC 
implementation processes and ensure that the proposed BAT benchmark methodology complies with 
the requirements outlined in the finalised RMPs. 
Most likely the A6.4M will also be dependent on entities and initiatives that support its implementation 
worldwide. In the CDM context, the RCCs have played an important role in promoting carbon pricing 
instruments and building local capacities. Regarding the role of the RCCs in the development of 
BAT/BATq benchmarks, their role could be comparable to the one for the development of standardised 
baselines (UNFCCC 2017). Many standardised baselines were developed in a bottom-up manner, 
meaning that the host Party developed the standardised baseline to be approved by the CDM EB. 
RCCs provided the following support (UNFCCC 2017): 
• Capacity building of DNA and relevant national stakeholders. 
• Direct technical support to develop, revise or update the standardised baseline. 
• Facilitate the expression of interest for a top-down approach. 
• Provide clarification to understand the issues identified by DOEs. 
Besides, the RCC has provided support throughout the entire process from submission until approval 
(UNFCCC 2017). 
We would propose to check in the work plan whether the UNFCCC Secretariat support structure for 
the development of standardised baselines should be replicated for the development of standardised 
baselines or for the development of BAT/BATq- and performance-based benchmarks in the context of 
the A6.4M. A more country-driven approach may be warranted, given the larger role of host countries 
in the A6.4M. Initiatives such as the Collaborative Instruments for Ambitious Climate Action (CiACA) 
initiative, which aids Parties in the development of carbon pricing instruments for implementing their 
NDCs, could develop projects to create synergies between national MRV processes and BAT/BATq 
assessments. The technical support provided by the RCC in the form of the CiACA project, for example, 
should thereby also outline best practices for data gathering processes from different sectors and rec-
ommendations on how to incentivise enhanced transparency and data availability in some sectors. 
Besides, the RCCs could play an important role in incentivising sector associations at the regional level 
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to promote enhanced transparency on GHG emissions. RCCs would thus represent the link between 
the A6.4SB and the secretariat with the host country’s DNA.  
6. Conclusions and recommendations 
The analysis of benchmarking in broader environmental policy setting and under baseline and credit 
mechanisms for GHG mitigation reveals that performance-based and BAT-derived benchmarks can 
take various forms and build on more or less complex determination processes. It should particularly 
be noted that basic definitions, like ‘technology’ (BAT) and ‘technique’ (BATq) need to be derived in a 
careful manner to ensure a high level of environmental integrity. The level of stringency comes down 
to a policy decision in the end. Most importantly, it needs to be recognised that performance bench-
marks are not the most appropriate baseline setting method for highly heterogenous sectors and sub-
sectors. Therefore, the consideration of applying BAT/BATq-derived performance benchmarks under 
the A6.4M needs to build on a solid assessment of BAT-appropriate (sub-)sectors.  
Regarding the ongoing Article 6.4 negotiations, the reasons that speak in favour of promoting BAT 
approaches need to be better aligned with underlying rationales, including supporting host countries in 
their NDC implementation, enhancing national capacities, and improving transparency in order to 
achieve an increased mitigation ambition level. The application of BAT/BATq will face some key chal-
lenges, such as distributional issues, a lack of host country experience with the derivation of bench-
marks as well as data availability and confidentiality. Developing countries’ fears that certain technolo-
gies will be imposed upon them through BAT approaches should be met with a clear definition of ‘avail-
able’ that highlights the context-specificity and the consideration of costs in the concept’s definition, as 
well as ‘technique’ that sufficiently considers operational characteristics while not serving as a loophole 
to undermine environmental integrity. The other two challenges can be met by certain governance 
arrangements, which are outlined in in Table 5. Further work will be needed to operationalise a BAT-
derived baseline setting approach in the A6.4M. 
In Table 5 below, we summarise our key recommendations for the rules, their operationalisation, and 
future actions necessary to enable BAT-derived benchmarking to uphold environmental integrity under 
the A6.4M. 
Table 5: Key recommendations for BAT/BATq-derived benchmarking in the A6.4M 







Work programme to contain technical work to assess in which sectors/sub-sec-
tors performance benchmarking and BAT/BATq-derived versions of that ap-
proach are appropriate, and what alternatives are available to align baseline set-
ting with the long-term target of the PA. 
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Aspect Recommendations for promoting BAT/BATq-derived benchmarking 
Rules for 
baseline set-
ting set by the 
CMA 
The current draft RMPs list performance-based and BAT benchmarks separately. 
To clarify the relationship, the final RMPs could introduce general principles for 
benchmarking and then include the option of a performance benchmark set at 
the highest 10th or 20th percentile of performance or a BAT-derived performance 
benchmark. As we show above, the results could very well be similar, with non-
BAT performance benchmarking sometimes entailing lower transaction costs. 
Following this, the RMPs should further specify BAT and BATq: In those sectors 
for which benchmarking is deemed appropriate, benchmarks shall be derived 
from an assessment of BAT and BATq, as appropriate in each context. To be 
considered best, the identified technology or technique must contribute to the 
host Party’s NDC implementation, as well as the long-term objectives of the PA 
and relevant LT-LEDS of the host Party (as applicable), while resulting in a gen-
eral high level of environmental protection. To be identified as available, the tech-
nology or technique shall represent the most effective and advanced option used 
under economically and technically viable conditions in each country or regional 
context, which is reasonably accessible to the economic actors. BAT or BATq as-
sessments should be done at the highest appropriate level of aggregation and 
regularly updated in line with NDC implementation periods. 
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Aspect Recommendations for promoting BAT/BATq-derived benchmarking 
Mandate given 





The A6.4SB should support the host country in setting performance-based or 
BAT/BATq-derived benchmarks by providing a support structure that facilitates 
the data gathering process and ensures its alignment with country-specific NDC 
implementation plans. 
The A6.4SB should oversee the setting of the crediting period in reference to a 
country-specific BAT/BATq-derived benchmark and ensure this benchmark is 
well below a credible BAU pathway of action.  
Based on further technical work (see below), the A6.4SB should be mandated to:  
- develop guidance and procedures for BAT assessments and updates in differ-
ent sectors. 
- collaborate with relevant international organisations and entities such as the 
United Nations Environment Programme or the United Nations Development Pro-
gramme. 
- include BAT-related requirements and tasks in the accreditation processes of 
DOEs. 
- either assess a BAT/BATq benchmark submitted by host Parties or develop 
BAT/BATq-benchmarks upon request by the host country and in close coopera-
tion therewith. 
- identify and promote synergies of BAT-identification with NDC planning and up-
date processes. 
- check for consistency of reported information on performance data or national 
inventory data in BTRs and information reported on methodologies and assump-







The Secretariat shall develop a standard process for BAT/BATq determination in-
volving the host country government, activity participants, DOEs and the A6.4SB 
and support structure. This work should be undertaken based on a review of in-
ternational experiences with BAT/BATq assessments and in coordination with 
relevant international organisations (e.g., OECD). The UNFCCC Secretariat 
should be mandated to take on preliminary cost estimations and identify options 
to fund the process through SOPs. This technical report shall be considered by 
the A6.4SB. 
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Capacity building programmes shall be designed to identify and promote syner-
gies of BAT/BATq-identification with NDC planning and update processes in host 
countries. They should be developed in a broad manner and include capacity 
building on BAT/BATq-assessments in the context of strategic use of domestic 
market mechanisms and international market-based cooperation. 
RCCs should be involved in such capacity building programmes, based on expe-
rience accumulated in the processes of establishing standardised baselines. 
In addition, the exploitation of synergies with support provided to developing 
countries in the context of the technology mechanism of the UNFCCC and the 
technology framework of the PA should be explored. Technology needs assess-
ments aim to build national capacity on determining appropriate technologies, 
their prioritisation and implementation and may offer important insights on 
BAT/BATq.  
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Annex A: Pollutants covered by the IED  
List of polluting substances (European Parliament and Council 2010, Annex II) 
AIR 
1. Sulphur dioxide and other sulphur compounds  
2. Oxides of nitrogen and other nitrogen compounds 
3. Carbon monoxide 
4. Volatile organic compounds 
5. Metals and their compounds 
6. Dust including fine particulate matter 
7. Asbestos (suspended particulates, fibres) 
8. Chlorine and its compounds 
9. Fluorine and its compounds 
10. Arsenic and its compounds 
11. Cyanides 
12. Substances and mixtures which have been proved to possess carcinogenic or mutagenic prop-
erties or properties which may affect reproduction via the air 




1. Organohalogen compounds and substances which may form such compounds in the aquatic 
environment  
2. Organophosphorus compounds  
3. Organotin compounds  
4. Substances and mixtures which have been proved to possess carcinogenic or mutagenic prop-
erties or properties which may affect reproduction in or via the aquatic environment 
5. Persistent hydrocarbons and persistent and bio accumulable organic toxic substances   
6. Cyanides  
7. Metals and their compounds  
8. Arsenic and its compounds  
9. Biocides and plant protection products  
10. Materials in suspension  
11. Substances which contribute to eutrophication (in particular, nitrates and phosphates)  
12. Substances which have an unfavourable influence on the oxygen balance (and can be meas-
ured using parameters such as BOD, COD, etc.)  
13. Substances listed in Annex X to Directive 2000/60/E
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Annex B: Draft Article 6.4 RMPs development at COP25 
Table 6: Evolution of of negotiation text on methodologies  
Draft CMA decision on the RMPs for the 
mechanism established by Article 6, para-
graph 4, of the Paris Agreement, Version 1 
of 13 Dec 11:45 hrs 
Draft CMA decision on the RMPs for the 
mechanism established by Article 6, para-
graph 4, of the Paris Agreement, Version 2 
of 14 Dec 9:00 hrs 
Option A 
38. Each mechanism methodology shall require 
the application of one of the following ap-
proaches to setting a baseline [that is below 
‘business as usual’,] for calculating emission re-
ductions, taking into account relevant national, 
regional or local circumstances, and providing 
justification for the choice:  
(a) A performance-based approach, taking into 
account: 
(i) [Technologies that represent an eco-
nomically feasible [and environmentally 
sound] course of action;]  
(ii) The emissions of activities providing 
similar outputs and/or services in similar 
social, economic, environmental and 
technological circumstances;  
(iii) Barriers to investment;  
(b) [An approach based on ‘Business as usual’ 
emissions;]  
(c) An approach based on historical emissions.  
Option A 
38. Each mechanism methodology shall require 
the application of one of the following ap-
proaches to setting a baseline that is below 
‘business as usual’, for calculating emission re-
ductions, taking into account relevant national, 
regional or local circumstances, and providing 
justification for the choice, while ensuring envi-
ronmental integrity: 
(a) An approach taking into account best avail-
able technologies that represent an economi-
cally feasible and/or environmentally sound 
course of action;  
(b) Performance-based approach, where a 
baseline is based on the emissions of activities 
providing similar outputs and/or services in simi-
lar social, economic, environmental and techno-
logical circumstances;  
(c) The benchmark baseline approach, where a 
baseline is based on an ambitious benchmark 
representing a level of GHG emissions for activ-
ities within a defined scope and boundary; 
(d) Where the approach referred to in para-
graphs 38(a)−(c) above is not considered to be 
economically and technologically viable, an ap-
proach based on: (i) Projected emissions; or (ii) 
Historical emissions. 
Option B 
39. Each mechanism methodology shall require 
the application of one of the following ap-
proaches to setting a baseline [that is below 
‘business as usual’,] for calculating emission re-
ductions, taking into account relevant national, 
regional or local circumstances, and providing 
justification for the choice [, while ensuring envi-
ronmental integrity]: 
(a) An approach [base on] [taking into account] 
best available technologies that represent an 
economically feasible and/or environmentally 
sound course of action 
(b) Performance-based approach, where a 
baseline is based on the emissions of activities 
Option B 
41. Each mechanism methodology shall require 
the application of one of the following ap-
proaches to setting a baseline:  
(a) A performance based approach where the 
baseline is set at least at the average emission 
level of the best performing comparable activi-
ties providing similar outputs and services within 
a defined scope and boundary in the past three 
years and where the host Party may determine 
a more ambitious level at its discretion.  
(b) Where such an approach cannot be applied, 
an alternative approach can be proposed, with 
the approval from the host Party and a justifica-
tion. The justification shall include information 
on how the application of the proposed baseline 
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providing similar outputs and/or services in simi-
lar social, economic, environmental and techno-
logical circumstances; 
(c) [The benchmark baseline approach, where a 
baseline is based on an ambitious benchmark 
representing a level of GHG emissions for activ-
ities within a defined scope and boundary;] 
(d) [Where the approach referred to in para-
graphs 39(a)−(c) above is not [considered to be] 
[[economically and] technologically viable] [fea-
sible or appropriate], an approach based on: 
(i) [Projected emissions; or]  
(ii) Historical emissions.]  
approach is consistent with paragraph 40 
above. 
42. Standardized and/or regional and/or subre-
gional performance based-baselines may be 
developed by the Supervisory Body at the re-
quest of the host Party or may be developed by 
the host Party and approved by the Supervisory 
Body. Standardized baselines and/or regional 
and/or subregional performance based base-
lines shall be established at the highest applica-
ble level of aggregation in the relevant sector of 





42. Each mechanism methodology shall require 
the application of one of the following ap-
proaches to setting a baseline: 
(a) A performance based approach where the 
baseline is set at least at the average emission 
level of the best performing comparable activi-
ties providing similar outputs and services within 
a defined scope and boundary in the past three 
years and where the host Party may determine 
a more ambitious level at its discretion.  
(b) Where the above approach cannot be ap-
plied, an alternative approach can be proposed, 
with approval from the host Party and a justifica-
tion. The justification shall include information 
on how the application of the proposed baseline 
approach is consistent with paragraph 43 
above. 
43. Standardized and/or regional and/or subre-
gional performance based-baselines may be 
developed by the Supervisory Body at the re-
quest of the host Party or may be developed by 
the host Party and approved by the Supervisory 
Body. Standardized baselines and/or regional 
and/or subregional performance based base-
lines shall be established at the highest applica-
ble level of aggregation in the relevant sector of 
the host Party. 
- 
 
46. Standardized baselines [and regional and 
sub-regional best available technologies 
and/or performance benchmark] may be devel-
oped by the Supervisory Body at the request of 
the host Party, or may be developed by the host 
Party and approved by the Supervisory Body. 
43. Standardized baselines may be developed 
by the Supervisory Body at the request of the 
host Party, or may be developed by the host 
Party and approved by the Supervisory Body. 
Standardized baselines shall be established at 
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Standardized baselines shall be established at 
the highest possible level of aggregation in the 
relevant sector of the host Party. 
the highest possible level of aggregation in the 
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